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ABSTRACT 

The monograph reports the problem, design, and 
findings of graduate student research directly related to adult basic 
education teacher training. The objectives of this experiment were to 
assess: (i) the degree of relationship among reinforcement, learning, 
and self*concept for adults using computer assisted instruction 
(CAI) ; (2) changes in learner performance with changes in 
reinforcement schedule; and (3) the contribution of self -concept to 
changes in learner performance vhen reinforcement schedule is varied. 
It was concluded that the sample of adults exhibited self-concepts 
which were significantly lover than had been predicted. Data 
indicated significant differences between correlations of 
self-concept, treatments, and all four learner performances: (1) 
achievement, (2) trials, (3) time, and (4) errors. An examination of 
overall CAI performance indicated that those learners with the least 
enabling ability reguired more trials but made more actual gains 
without regard to self-concept scores on treatment effects. Having 
investigated a number of variables aiding in the design of CAI 
materials and programs, problems for further research are suggested. 
A 30-page bibliography and appendix concludes the document. 
(Author/HN) 
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PROJECT 

This is Q demonstration project funded by 
the Adult Education Branch of the U.S. 
Office of Educa^-ion. It is an integral part of 
the research and development program of 
the Department of Adult Educution ot 
North Carolina Stote University, 

PURPOSE 

Purpose of the project is identification, 
development, demonstration and evalu- 
ation of innovative curriculum materioU 
and instructional methods that will acceler- 
ate and enhance learning for under- 
educated adults. Special emphasis is placed 
on the use of educational media. 

CURRICULUM 

Currently available self-directed and 
programmed instructional materials in 
reading, computation, home and family 
iife, consumer education and citizenship 
are being used. Ne^ instructional materials 
in these and other fields are being devel* 
oped, adopted for programmed and com- 
puter assisted Instruction and used in re- 
search designs v/hich test their effectiveness 
with adult learners. 

SPECIAL MEDIA 

Educational media in use include an 
IBM 1500 Computer Assisted Instructional 
System. Computer assisted instruction 
(CAI) programs are designed for indi- 
vidualized ins'!ructionol purposes and 
demonstrate the unique role of the com- 
puter in the teaching-learning situation. 

Capabilities of CAI systems permit un- 
limited variation in teaching techniques. 
Drill and practice; tutor and test; games 
and simulation are only four of numerous 
CAI learning elements. An exciting new 
element is learner-controlled instruction, 
which allows the student to choose and 
pursue the path of learning he finds most 
challenging. 

AdditionnI teaching media expand the 
project's capacity to offer and evaluate 
individuolized instructional strategies. 
These medio include the electronic remote 
blackboard; the Language Master; pro- 
grammed textbooks and video tape 
recorders. 



STUDENTS 

Students who come to the center are 
volunteer learners. Any adult, age 18 or 
over, who wishes to improve his basic edu- 
cational and social skills, is eligible to 
enroll. Study schedules are conveniently 
orranged from 8 a.m. to 10 p.m. Each 
student is enrolled in a program designed 
to meet his personal needs and goals. 

OUTREACH 

Another dimension of the project is dis- 
semination of information. "Outreach" 
efforts include communication of activities 
and results to other institutions, agencies 
and individuals involved in local, state, 
regional and national adult basic edu« 
cation programs. 

Training is an importont component. 
In-service seminors, institutes and work- 
shops for adult basic education teochers, 
teacher-trainers and administrators are 
conducted for local, state and regional 
groups. 

Additional training is provided through 
electronic sending and receiving units 
installed at four community colleges. One 
instructor at the center's master control 
system con teach as many as five groups 
simultaneously* 

LOCATION 

The project is located in an off-campus 
learning center at 733 West Hargett St., 
Raleigh, within easy access of students* 
Facilities are arranged to oilow odult 
learners to study individually,' both in a 
leorning laboratory and at CAI terminals* 

VISITORS 

Educators, potential students and other 
interested persons are welcome ot the 
North Caroiino State University Adult 
Learning Resources Project. Visits may be 
arranged by calling the Adult Leorning 
Center at Raleigh telephone number 755* 
2810. 

Written inquiries should be addressed 
to the Project Director at 733 West Hargett 
St., Raleigh, N. C, zip 27603. 
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ABSTRACT 

SMALL, HAZEL CHRISTINE. Effectiveness of Reinforcement 
Schedules in Relation to Certain Adult Characteristics Using 
Computer Assisted Instruction. (Under the direction of 
EMILY H. QUINN) . 

The objectives of this experiment were, to assess: 

(1) the degree of relationship among reinforcement, learning 
and self concept for adults using CAI, (2) changes in learner 
performance with changes in reinforcement schedule, and (3) 
the contribution of self concept to changes in learner per- 
formance when reinforcement schedule is varied. 

Data obtained from CAI self concept inventories, CAI 
individualized instruction in fractions and from paper and 
pencil pre and post tests in fractions was utilized. 

The experimental sample consisted of three treatraent 
groups; each group included 16 randomly assigned adult 
learners. 

Three different schedules were utilized to test the 
effects of reinforcement: (1) knowledge of results only, 

(2) knowledge of results plus praise statements on a thirty 
percent random schedule, and (3) knowledge of results rlus 
praise statements on a hundred percent schedule. A corre- 
lati< al independent variable, self concept as determined 
by P scores on the Tennessee Self Concept Inventory, was 
also utilized. Dependent variables included achievement, 
error -ate, and latency rate. 



Analyses of correlation, multiple regressions, and 
analyses of variance were done. 

It was concluded that the sample of adults exhibited 
self concepts which were significantly lower than would 
have been preditced from randomly selected population 
scores. Within the total sample there was an indication 
that lower self concepts were significantly associated 
with a higher number of practice trials to mastery; gains 
were related to number of trials; and achievement was 
negatively related to errors. 

Data indicated lower self concepts obtained greater 
achievement, took less time, amde fewer trials and fewer 
errors* Withiii treatment groups, significant relationships 
were indicated among self concept, one hundred percent 
reinforcement schedule, and these variables » achievement, 
trials, time and errors. A wider range coupled with a 
definite bipolar pattern of learner performance measures 
indicated that the thirty percent random schedule made a 
difference. The higher the self concept the more thirty 
percent random schedule effected high gains, more trials 
cind mote total time. 

Data indicated significant differences betxveen cor- 
relations of self concept, treatments and all four learner 
performances: (1) achievement, (2) trials, (3) time and 
(4) errors. 

When self concept was held constant, there was a 



significant difference between the thirty percent random 
group and the knowledge of results group on total gains. 

An examination of overall CAI performance indicated 
that those learners with the least enabling ability re*- 
quired more trials but made more actual gains without re- 
gard to self concept scores or treatment effects. A 
learning curve constructed from learners' error rates dis- 
played a close correspondence to that predicted from theory. 
All groups exhibited a sharp drop in error rate and a 
leveling off over time. Based on achievement, the thirty 
percent random schedule indicate the most effective learning 
patterns of the three schedules tested for high self concepts? 
the one hundred percent schedule for low self concepts. 
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PREFACE 

One of the major objectives of the Adult Learning 
Resources Project is to communicate the findings and results 
of the Project's research efforts to concerned adult educators. 
This objective is being accomplished by conducting special 
workshops and training programs, holding orientation sessions, 
producing slides, films, tapes, and a variety of publications. 
One type of publication will be series of research reports 
and monographs. 

This monograph reports the problem, design, and findings 
of graduate student research directly related to the Project 
objective of adult basic education teacher training. Sub- 
sequent graduate research reports will be published and dis- 
tributed upon completion in an effort to disseminate the 
findings of research pertaining to the Project objectives. 



J. 3. Adair 
Project Director 

June, 1970 
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INTRODUCTION 



The Problem 

Scope of the Problem 

This stuiiy examined one selected mode of Educational 
Technology~Comnuter-Assi.9ted-Instruction (CAI) — as it 
relates to adult learners. The study examined the utili- 
zation of this concept to control the reinforcement sched- 
ule of adults enrolled in an arithmetic program at North 
Carolina State University Adult Learning Resources Center. 

Problem Statement. 

In order to construct efficient instructional materials , 
educational technologists need to know the effects of var- 
ious reinforcement schedules on rhe speed, accuracy and 
achievement scores of undereducated adults enrolled in CAI. 

Purpose of the Study 

The purpose of this experimental research project 
was to discover the probable significance of relationshii^s 
existing between certain selected variables operating in 
a CAI Situation involving undereducated adults. 

The Learning situation of students of the IBM 1500 
Instructional System using an arithmetic program for adults 
at the Adult Learning Resources Center of North Carolina State 



University I,.cateJ. at 733 W. Hargett Street was utilized 
for this study. 

Here, selected variables operating in the CAI situation 
were observed and measured from samples of undereducated 
adults. Factors were analyzed such that those which con- 
tributed to effective performance could be identified, 
measured and described. 

Specafically, the purpose of this study was to assist 
in answering the question: Do different reinforcement 
schedules effect differential rates of learning, achieve- 
ment levels, and error rates for different undereducated 
adult personalities in a CAI Math Program? 

General Problem Area 

What are the interrelationships between learning per- 
formance, reinforcement conditions and personality of under- 
educated adults? What reinforcement conditions affect the 
learning rate, the accuracy, and the achievement performance 
of undereducated adults? What are the effects on adult 
learners of different schedules of reinforcement? 

The general problem area was analyzed to delimit the 
scope to expose only those specific questions which were 
felt to be the most appropriate for this study. 

Information relative to the following questions was 
sought. What are the interrelationships between learning 
performance, reinforcement conditions and self concept 
values for undereducated adults? Does the learner's self 



concept inl iuc-r.^-e the effects of reinforcement"? Is the 
effect ot reinforcement a function of frequency? Within 
self concept levels, does the frequency of reinforcement 
affect performance? Can learner performance be predicted 
on the basis of personality and reinforcement conditions? 
How do variations in reinforcement affect learning? 

Objectives and Hypotheses of the Study 

The results of other investigations dealing with the 
problems of reinforcement variables, personality variables 
and learning outcomes have been taken into consideration 
in this stuay. Hov.ever, other investigations were concerned 
with children ur special groups of learners. This inquiry 
purported to investigate a different dimension, viz., the 
relationsiiip between variables operating in a CAI situation 
for undereducated adults viewed from the standpoint of the 
professionai educational technologist. 

Findings from this study may assist in answering some 
common questions held by educational planners regarding the 
production of materials and the use of CAI for adult basic 
education. The findings may contribute to the growing body 
of knowledge regarding reinforcement theory; also, results 
may constitute a reference for the design and construction 
of CAI modules by educational programmers. The study may 
serve as a guide in analyzing causal factors in other learn- 
ing situations. 

Additionally, it may add to existing knowledge concern- 
ing the 5,felf concept. 



The gene] il objective of this study was to empirically 
determine the degree of r.elationship between reinforcement, 
learning and self concept for undereducated adults using CAX 
Specific objectives of the study were: 

1. To identify and describe the contribution of 
certain factors to adult learner performance 
using CAX at the Adult Learning Resources Center 
by comparing sample groups of adult learners on 
selected academic performance and personality varia 
bles, under selected reinforcement treatment; 

2. To measure changes in learner performance with 
changes in reinforcement schedules; 

3. To identity and describe the contribution of 
selected personality attributes to changes in 
learner performance when reinforcement schedule 
is varied; 

4. To measure the combined effect of reinforcement 
schedules and selected personality factors on 
learner performance. 

In order to test the effects of this experiment, the 

following hypotheses were set up: 

Hypothesis I. There is no significant difference 

among the continuous reinforcement, 
non-reinforcement, and \ aried rein- 
forcement treatments on the following 
criterion measures: 



a . Achievement 

b. Time to complete the program 

c. Error rate. 

Hypothesis II. There are no significant correlations 

between self concept scores and the 
following criterion scores: 

a. Achievement 

b. Time to complete the program 
c> Error rate. 

Hypothesis III. There are no significant correlations 

between the variables, self concept and 
reinforcement schedules, investigated 
in the experiment for the following 
criterion measures: 

a. Achievement * 

b. Time to complete the program 

c. Error rate. 

Limitations 

The nature and characteristics of the Project 
(OEG 2-7-003903-3903) placed certain limitations on the 
population, the sample and certain factors of the learning 
situation in terms of this study. 

The population from which the sample was drawn was re- 
stricted to those adults who voluntarily enroll for instruc- 
tion. Learners were restricted to adults 16 years of age 
«nd older with less than a high school education, who adhered 
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to vaiicjus .attendance schedules for instruction contingent 
upon the time they had available between the hours of 8 A.M. 
and 10 P.M. Monday through Friday. 

The sample selected was restricted to those learners 
of the enrolled population who placed at D level of the IPI 
Math program. This included those who scored less than 
20% on the E level of the IPI diagnostic math tests or those 
who scored 8 5% or above at the C level. Placement diagnosis 
indicated that the learner possessed those enabling skills 
necessary to be able to perform those operations to be 
learned at the D level. The placement test did not supplant 
the pre- test lor level D. Rather, the pre-test measured the 
number of the skills embedded in level D that the learner 
could already perform before instruction started. 

Maintenance of the sample size was by adding randomly 
assigned replacements for drop outs. 

The nature of the research investigated in terms of 
the resources available, IBM 1500 system equipment, project 
goals as well as learner motivation and time, restricted 
the duration of this study to the time it took the learners 
in the study to accomplish five fraction skills of the IPI 
program . 

No attempt was made to apply the findings of this study 
to other instructional modes such as programmed instruction 
or group instruction or to other populations than under- 
educated adults enrolled at the Adult Learning Resources 

ERIC 
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Center • 

The statistical techniques used in analyzing the data 
were confined to multiple regression and correlation, analy- 
sis of covariance, LSD tests, Z tests and analysis of vari- 
ance. 



Background Information and Rationale for Study of the Pro- 
blem 

In an assessment of the status of education as an his- 
torical tradition toward the solution of current problems, 
Lyndon B. Johnson (1968, pp. 7-9) recently stated that 
"even though the United States has achieved one major edu- 
cational advance after another in the last two centuries," 
and further, even though we. 

Already are seeing the fruits of the conmiitment 
in the lives of millions of Americans, young and 
old, whose lives are being shaped by new educa- 
tional programs ... .yet for all our progress, we 
still face encrraous problems in education.... 
equal educational opportunity to the poor family 
in Appalachia and to the negro family in the city 
is still a promise-not a reality. 

The challenge of our generation is to lead the 
way. . . . to. . . . four essential freedoms for which 
America stands - the freedom of speech, freedom 
of worship, freedom of want, and freedom from 
fear.... we have declared another essential human 
freedom - freedom from ignorance. Everyone every- 
where, should be free to develop his talents to 
their full potential, unhampered by arbitrary 
barriers of race or birth or income.... We have be- 
gun the work. The job, of course, will never be 
finished. For a nation as for an individual, edu- 
cation is always an unfinished journey.... 

According to the National Census, more than 24 million 

adults in the United States have less than an eighth grade 



education; in addition, untotalled others are functionally 
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illiterate. At least 3 million adults # age 18 and over, 
have had no formal school experience (U.S. Census, 1960). 
Such a magnitude of illiteracy within the total population 
of approximately 200 million has contributed to social 
stress of crisis dimension. Civil rights confrontations, 
protest, demonstrations, crime, situations of rioting, 
violation and destruction of human life and property are 
becoming common (Kerner, 1968) . Latent interrelated con- 
ditions of ignorance, slxims, poverty and unemployment are 
suddenly critical. Gordon, (1965) and Broger and David, 
(1962) found that failure of the poor to either construc- 
tively participate in the affairs of modern society or to 
share in the material rewards of participation, much less 
to fulfill the expectations associated with value orien- 
tations of middleclass society, result in undesirable 
consequences which effect individuals, groups, organizations 
and the total society. 

The conditions of ignorance, poverty and ur^-smploy- 
roent are related to income distribution, level of national 
economy, manpower needs, technological change, levels of 
education and other demographic characteristics. (Economic 
Report of the President, 1964) . The knowledge explosion 
since 1940 has promoted industrial automation. Automation 
in turn has produced shifts among industries, occupations 
and geographical sites for labor which are reflected today 
in labor needs being product-moment oriented. Manpower 



needs then become dependenL upon the state of the technology 
and require an increasing level of technical competence. 

Education and skill requirements tend to be greater 
for those jobs which are left in an industry when "auto- 
mation" is substituted for labor. One or two highly trained 
workers may fulfill the job requirements now where previous- 
ly several unskilled worker? were required. The worker 
lacking training or basic education needed for training is 
soon unemployed (API, 1968, N.C.S.u. Report on Poverty). 
Thus, the illiterate man or woman lacks the prime require- 
ment for self-support. 

There is a direct relationship between education and 
occupation. Figure 1 indicates that occupations open to 
the illiterate are limited (API, 1968, N.C.S.U. Report on 
Poverty, p. 22) . 

Data from the Kerner report show that education and 
income are related sufficiently within categories that 
knowledge of one predicts the other. Nonskilled occupa- 
tions which require little or no education comprise nearly 
30 per cent of the labor force. These job categories pro- 
duce family incomes with a median of $3,436 or less. At 
lease 20 per cent of the labor force earns less than 
median of $2,500, a sum below the income baseline separating 
poverty status from non-poverty status (Kerner Report, 1968), 
Additionally, "In 1967, approximately 3.0 million persons 
were unemployed and received no earned income during an 
average week. This figure represents an unemployment rate 
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of about 3.4 nationally. Warner (1941) indicated that a 
lack of education opens the door to only under iral^.- jobs 
which have low pay, low status, instability, uncertain ten- 
ure, and little chance for advancement. At least 1 per cent 
of the population are "hard core" disadvantaged. 

Educational skills which provide the capacity to get 
and hold a job is the test of participation in American 
society. Daniel P. Moynihan (Kerner Report, 1968, p. 252) 
has said that holding a job is "The primary source of indi- 
vidual or group identity .... to do nothing is to he nothing." 

Education, employment and income are also related to 
social welfare. The incidence of many socially deviant 
behaviors and physical handicaps such as crime, narcotics, 
illness, anomio, suicide, apathy and depression in concomi- 
tant to unemployment and poverty from low income unskilled 
occupations. Orshonsky (1965) has shown as in fiqin ^ 2 
this relationship. 

The effects of conditions of ignorance and unemploy- 
ment and the resultant life-style of poverty are cyclic, 
or as Sapir (1949) put it, "deep seated culture patter-s." 
Thuy i\rn tr.ini:niittcd from parontn to children ;iJnor;t 
determini.stically as is genetic inheritance. Such an en- 
vironment produces a sub-culture of behaviors v/hich exhibit 
motivations, levels of aspirations and goals not usually 
conducive to educational attainment (Havighurst, 1944) 
Davis has concluded that father's occupation is one of 
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white VJhit,© White Negro 



Percent of incidence of total crime 

GO] Percent within qroup who receive health insurance 
cmd benefits 

Fiyure 2* Relationship betv/een income, race and incidence 
of crimes committed against persons, and the use 
of health insurance benefits within income groups 
in large cities in 1965 



tho main correlates of the level of educational attainment 
and occupational goals (Kerlinger, 1964) • 

The self -^iienerative nature of an illiterate '-rultnre of^ 
poverty within a greater culture of ascending affluence and 
exploding knowledge accumulation promises to continue to 
produce a widening gap between social classes and a predic-- 
table increase in social and economic stress. Civil disord* 
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and the other by-products of alienation from society can 
only become more costly and devastating to all members of 
society (N.CS.U. Report on Poverty, 1968 and Economic 
Report, 1964) . 

National attention has been focused on the problem of 
reducing the effects and the incidence of illiteracy and 
unemployment by initiating a myriad of various welfare 
programs. A brief historical perspective of some of the 
major programs indicate that they have been narrow in scope 
and have proved to be inadequate to meet the long range 
ch-llenge of social change (Reisman, 1950). Unpredictable 
changes in all the elements of society and at all levels; 
local, regional, national and global is the trochee of 
dynamic modern society (Mannheim, 1936 and Dewey, 1916). 
Some of the early programs initiated to stem unemployment 
and its ramifications include the NRA of 1934, the WPA of 
1936, followed by Farm Price Supports and the Social Secu- 
rity Act of 1935, the TVA and Rural Electrification, the 
CCC of the 1930 's, the FHA (N.CS.U. Study on Poverty, 
1968) . 

After World War II, the Vetera Administration 
and the Small Business Administration broadened the base 
of federal concern and assistance to individuals and 
groups with employment and educational needs (American 
Heritage, Volume I, 1967). .The above programs reflect 
implicit employment and economic problems and corrective 



legislative attempts at a national level to resolve them 
(Leviton, 19 66) . Concurrently, the social philosophies and 
vaUieii i-.uch ar; "Chickcn-in-cvery~pot" , "Hew Deal", "J*;.ir Deal" 
and "Square Deal" reflect and sympolize the presidential 
platforms ol Herbert Hoover, Franklin D. Poocovo]!, cahU Harry 
S. Truman respectively, as each sought for concerted national 
attitudes (American Heritage, Volumn II, p. 870, 1967). 

Industrial and occupational reforms initiated at the 
national level designed more for social welfare since Hoover's 
administration have included Minimum wage and Maxinum hour 
laws, collective bargaining for trade unionists, parity prices 
for the farmer, relief and public works for the uaemployed, 
support ot. CIO aiKi organized labor (Americ.ai Herit^ujr;, 1967). 
Training and industrial reforms have focused on man-pov;er 
training programs subsidized by the government for defense 
purposes during the war. Workman's Compensation, Child Labor 
laws an(l Hnvir,in(} projoct5; (Road'nr's Digest Almanac, 1968). 
The descriJjed programs often focused on reducing poverty, 
protecting the rights of v/orkers from industrial exploita- 
tion, putting the assurance of money into the economy by 
supporting private enterprise but they did little to in- 
crease the opportunity of employment on a long tern basis. 
The aims and purposes v;ere to alleviate and ease the condi- 
tions of poverty rather than to strike at the causes of 
poverty. A:; Colicn, p. AH'/) \>'.s:i L:i-..jtc:d: 

First, there is the organization of programs along 
categorical service lines rather than in ways which 
facilitate the solution of multif acted human problems. 
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With the passing of the Morrill Act of 1862, the develop- 
ment of educational reform programs have generally reflected 
the industrial, political, social and philosophic trends of 
the nation. Despite the commitment and influence of leaders 
and philosophers such as Thomas Jefferson, Charles Beard, 
George Counts, Charles Peirce, Horace Mann, John Dewey, Theo- 
dore Brameld and others, -men who felt that the ends should 
be for the purpose of social reform rather than reflection 
of social forms, humanistic values and equal access to the 
sources and consequences of education are yet to be realized 
(Counts, 1952; Howe, 1968; Dewey, 1916; and Brameld, 1963). 
The roots of most of our traditions are bedded in the scien- 
tific, (natural and social) political and religious values 
of Middle East origin (Rugg, 1955) . 

In the process of growth, the nation has gathered its 
strength by exploitating and utilizing environmental and 
human resources (Gibson, 1968). The economical and politi- 
cal systems of society, along with borrowed and created 
social and technical systems, have expanded and become more 
complex as they have been made to serve the needs of a grow- 
ing industrialized nation (Counts, 1952) . Harold Howe has 
hypothesized that as we have moved from a rural to an urban 
society certain forces point up "the essential relationship 
between education and every aspect of our national life and 
national welfare" (1968, p. 7). Tht-i-fi forces are felt 
in the laagnitude of the expansion of our economy , the 
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increaaincj ;:lura.lity and ocjalitarian nature of national 
politics and governmental functions, and in the broadening 
base of social welfare wherein more and more of the funda- 
mental or basic-needs requirements of all citizens are in- 
cluded (Spindler, 1955). The relationship is supported, 
in part, by societal faith in the process of ^education to 
be the means of the attainment of "higher intelligence" and 
the good life. "The image of education," as Metraux has 
said, 'opens doors', 'new vistas' or 'wider horizons' (Rugg, 
1955 , pp. 2-46) . 

Social action based on faith in education has been oper- 
ational izfc;ia by legislative provisions for both compulsory 
free education for thiB masses, and for assistance to insti- 
tutions, agencies and programs representing the Inroad spec- 
trum of public ana private educational opportunities for 
adults (Friday, 1968). Withxn the past five years, "Con- 
gress has approved more than forty laws to support education 
from the pru-school project to the post-graduate laboratory; 
the federal government has raised its investment in educa- 
tion to nearly $12 billion annually" (Howe, 1968). These 
and other legislative provisions of laws, titles, and acts 
have boosted education to serve in two ways in support of 
the Great Society (Johnson, 1968) . On the one hand, educa- 
tion has served to provide the masses, botii nomothetically 
and idiograpliicaily , with the intellectual skills essential 
to facilitate socialization and a better life (Ginsberg, 



17 

1966) . In fulfilling this function, the educational system 
has reflected the selected value system of the majority of 
the early leaders. Values based on Judeo-Chri stain ethics / 
resulted in a controlled public education system to provide 

instructional programs of a narrow and rigid range to trans- 
mit the cultural heritage in quantity J A system offering 
a proliferation of more and more specialized courses to 
more and more students (Tyler, 1968) . On the other hand, 
as the national level of socialization rose after successive 
generations of school children, the cumulative characteristic 
of knowledges, skills and abilities in the cognitive affective 
and psychomotor domains became manifested on a national level 
as "modern society" (Watson, 1968 and Bloom, 1965). Today 
we are mainly a literate nation. Our main business has be- 
come the transaction of knowledge (Gores, 1968). 

Where once the knowledge of the world could be contained 
in but a few manuscripts, today no facility is adequate to 
store the world's knowledge. No professional can begin to 
know all the information about even his own speciality. In- 
dividual attempts to have access and ability to process in- 
formation of any but a limited depth is almost impossible. 
Therefore, the selection, organization and distribution of 
knowledge within the educational system is a crucial issue 
today. A recent report of the subcommittee on Economic Pro- 
gress of the Joint Economic Coi.imittee, to the 89th Congress, 
Second Session stated the need for educational and informa- 
tional coordination (Mass Media, p. 87) : 
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Recent developments in such technological aids as 
educational television, videotape, computerized 
instruction, microfilms, and talking typewriter, 
have the potential to revolutionize the American 
system of education, to alleviate socio economic 
ills, and to eliminate adult illiteracy. However, 
long range benefits will depend greatly on basic 
and applied educational research.... 

The ascending level of intellectual competence in all 
areas of human concern has resulted in both a greater global 
potential of power to act and also in a greater freedom to 
choose from alternative future courses of action (Powell, 
1968) . These dimensions of power and freedom and the aware- 
ness of their strengths has been so recent that for most 
purposes it dates from World War II (API, 1968, pp. 75-76). 

The operational definitions by which "our world" is 
known have changed so often and so fast that one of the most 
stable concepts of today has become that of "change" (Gins- 
berg, 1965) . Space and time are becoming more finite; con- 
ceivably they will cease to be bases of measurement and 
knowledge. The concepts of life, death, and chance may drop 
from pragmatic reference and become instead the basis for 
future myth and fiction. Human problems develop with adjust 
ments to change. 

In attempting to predict the emergent society of the 
future, an anthropological comparison of the realities of 
today with their origins identifies trer.rls and serves to 
suggest the most likely changes that will occur (Ibid, 1965) 
These predictions among others, indicated technology and 
automation will increase, instant communication and 
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transportation are possibilities/ rural and provincial ideol- 
ogy will no longer exist, and finally, the social, organic 
and phenomenological systems of our environment will become 
more rapidly controlled (Powell, 1968) . Men will be living 
in an increasingly affluent society. 

Such predicted social changes as those mentioned above 
have emerged and accompanied man's movement from a state 
wherein he lived a tenuous life subjects. .to the forces of his 
environment and one in which he was almost self-supporting 
and socially independent, to a state wherein he now enjoys a 
more viable life though socially dependent in a controlled 
environment (Knowles, 1962) . Such a movement means, among 
other things, that both man and his controlling society 
have different needs than formerly (Benedict, 1934) . Social 
planners such as men like: Mangum, Frazier, Kellogg, Levi tan 
and others are concerned with social problems stemming from 
technological change. One of the greatest problems is that 
of including the total society in the movement (Mangxim, 1966) . 

In defense of the theory that intelligence is randomly 
distributed among the .population and that therefore all men 
can learn if they have access to the opportunity; and in 
refute of the theory that "the poor and unemployed will 
always be with us because some people are just naturally 
ignorant - it runs in the family." Ashley Montague (1964) 
has said: 

The danger of theories o2 race is that they are 
created as rationalizations which over-extend 
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physical dirierences to apply to 'inherited* traits of 
intol i *vju';*v.:e aad virtue. 

It IS :Ji^'oed that something called 'race' is a 
tixc.: an^: unchangeable part of the germ plasm ^ 
which Lransinitted from generation to generation, 
unioldii xn oaci; people as a typical expression of 
per son ;! i t.y and culture. 

Such tiieories arise f-u'om emotion, defe^siveness and 
ethnucentricity : in Aristotle's defense of slavery, 
in the jui:ti f ication of the slave trade by Europeans, 
m the 'white--man*s burden' of colonial times.... 

.*..the i*ighest mental abilities in any group-those 
who arc adaptive, flexible and wise.... a complex 
group oi traits which together produce 'intelligence', 
genet:.: tractors such as produce physical traits are 
less uttterminative. Intelligence, from the genetic 
stanapomt, is not so much a product of major genes.... 

Ruth Bt.neaiv:t (1934) has discussed man's changing be-« 

havior ir. lespect to his culture: 

Culture it^ not biologically inherited, but it plays 
a niajoi rule m the formation of individual patterns 
of boh^viur. Customs can be changed by the men who 
Lorrm-LaLt-- a culture and should be changed as the men 
wh.o lormulate the culture become increasingly sophis- 
ticated . 

Despite t.he possible affluent good life, provisions to 
sustain it, and the potential in storage for all of mankind, 
today at least 24 million adults are still undereducated and 
cannot puissiMy participate in modern American Society. 
Their ru^-.u;-. <rci dubious {Miller, 1967). They are illit- 
erate. Th'^y do not possess the intellectual skills nor the 
compet.£;nce rr. have access to the skills needed to partic- 
ipate m a :-;;v^v:ing society. The loss of this human re- 
SGurcij : ::ainr.tream of society is too costly a 



condition to i.crpetuate (bishop. 1968) • The illiter.^te. 
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the unemployed, and the poverty stricken have become, a great 

problem of our time. Paul Miller (1967) has asked: 

How can the institutions of society meet the needs 
of society and its citizens to improve the condi- 
tions of man? 

If the link between modern man and his rural ancestc *r 
lies in the possession and use of knowledge, then some way 
must be found to provide economical and effective instruction 
to this population. In this respect, John Galbraith (1958) 
has said: 

Educational programs offered through the regular 
classroom cannot keep pace with the increasing needs 
of more than i?4 million adults. 

Commenting on the relationship between need and the 

process of education, Allison Davis, (1948) as a result of 

his studies here and in England, states: 

. . . .undereducated educational needs may be 
different than middle class instructional 
strategies provide for.... 

Educational programs offered through conventional class- 
room methods alone cannot meet the needs of undereducated 
adults. Of the estimated 24 million adults in need of re- 
medial education, only 400,000 were enrolled in 1967 (Na- 
tional Advisory Committee, 1968) . 

ABE instruction loses much of its impact when teaching 
methods hold a learner to the traditional mold in which he 
may have already failed. Such restraints cause dropouts 
from the program and point out the need for more efficient 
learning methods for adult learners. 



Extensive use of new educational technology may offer 
new ways of reaching larger numbers of adults at a lower 
cost per student. 

Learning experiences may be made substantially more 
meaningful for the undereducated adult by the use of in- 
structional strategies that utilize self-directed and self- 
controlled learning experiences. Media used for adult 
learning experiences may take many forms, including pro- 
grammed instruction and computer assisted instruction. 
Other audio-visual media including the video-tape recorder 
and closed circuit television, can be used to effect and 
reinforce learning. In short, a multi-media approach can 
provide meaningful and efficient learning experiences for 
adults. 

Programmed instruction, as one form of self -directed 
study, might be more extensively used in providing educa- 
tional experiences for undereducated adults. Values that 
accrue from programmed instruction may be enumerated as 
follows; (1) more economical in terms of cost" per student 
as the same material can be used with a large number of 
adults; (2) psychologically suited to the needs of under- 
educated adults in that they can experience immediate 
success; (3) reduces the authority figure as the teacher 
becomes a monitor working axongside the student; and 
(4) reinforces the feeling of self -worth and independence 
(Glaser, 1966 and Thomas, 1964). 
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The use of Computer-Assisted Instruction (CAI) also 
circumvents many of the inadequacies of traditional in- 
struction, thus providing the adult learner opportunities 
for instructional "interactions" without the possibility 
of potential embarrassment before a group of his peers. 
The method involves a fully-integrated, multi-media approach 
in which appropriate remediation and feedback are administered 
to the adult learner immediately after his demonstrated need 
for them. CAI insures that the learner actively responds 
to instructional materials, rather than passively listening 
to them. Immediate "success experiences" can be provided 
by the sequential presentation of small conceptual "chunks" 
of information which requires the adult learner to respond 
to each step in the sequence (Gerard, 19fa7) . 

Just as educational technology is being enlisted in 
some of the more pressing problems facing the nation's pub- 
lic schools, the use of technologies such as programmed 
instruction and computer assisted instruction might help meet 
the need of adult basic education to reach more adults more 
efficiently. These media offer ways of extending resources- 
-human and material — over a wide area; they offer the means 
of teaching more subject matter to more adults more effi- 
ciently; when used wisely, they can relieve the teacher of 
routine duties and free him for those tasks which only one 
human being can do in close relation to other human beings. 
Even more importantly, they can free each learner to do 
more work more independently. 
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Educators responsible for adult basic education are 
confronted with the dilemma of providing for the massive 
numbers of undereducated adults who would profit by parti- 
cipation in their programs, and the lack of suitable instruc- 
tional methods and materials for educating larger numbers 
of adults. Research is needed to provide teachers and 
theorists with information on the conditions under which 
c cults profit most from instruction by CAI. 

Evidence assessing the capabilities of computer assisted 
instruction as an aid to the educational process is slowly 
accummulating . Educational technology include the appli- 
cation of digital computers to data processing has received 
considerable attention in the last decade, more recently 
attention has been focused on its use in the teaching- learn- 
ing situation. Richardson (1969) has summarized these 
functions to include three categories, (1) The Curriculum, 
(2) Direct Aid to the Instructional Process, and (3) Those 
Related to the Instructional Process, i.e. counseling, re- 
search, etc. 

Projects such as the "Developmental and Demonstration 
Project in tne Use of Mo<?:?rn Educational Technology for In- 
struction of Undereducated Adults", OEG 2-7-003903-3903 of 
the Division of Adult Education, under the provisions of 
Section III of the Elementary and Secondary Education Action 
Provision of 1966, conducted by the Adult Education Depart- 
ment of North Carolina State University at Raleigh, North 
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Carolina is designed to contribute research to the problem 
of national adult literacy (OEG Project, p. 17) . This pre- 
sent study on reinforcement contingencies is being conducted 
in conjunction with that project and its objectives: (1) To 
identify instructional strategies to improve the efficiency 
to present educational programs for adults, (2) To identify 
effective and economical ways to provide individual learning 
experiences that will acce >. rate learning for large numbers 
of adults, (3) To explore the capabilities of computer as- 
sisted instruction that utilizes self-directed and self- 
controlled learning oxpGriences. 

Studies concerned with the effects of feedback, and 
reinforcement schedules, Erickson (1967); Gilraore (1967); Hall, 
Adams and Tordiburo (1968); Hunt (1961); Newton and Rickey 
(1965); Anderson, Faust and Roderick (1968); Cook (1960); 
Campean (1968); C-uthrie and Lunsdaine (1961), et.al. indicate 
attention in CAI research is directed toward learning popu- 
lations other than the illiterate adult. Most studies focus 
on school children, therapy groups, armed services, graduate 
students and industrial training. CAI Research directly 
concerned with the undereducated adult is needed. 

Relationships between man's behavior and his environment, 
his society, institutions, democracy, national economy, pov- 
erty, illiteracy, education, teaching and CAI are intimately 
controlled by the learninq prnro.nB. .'ikinner (1953) noos tlio 
conception of a free, responsible individual to be embedded 
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in our language and pervading our practices, codes, and be- 
liefs - but as an unexamined conception. He feels that be- 
havior can be studied, laws can be derived and a science of 
human nature can be perfected. Such a science requires re- 
search into the conditions under which behavior occurs. 

The concept of the learning process indicates a rela- 
tively permanent change in behavioral tendency. The process 
includes a learner, a stimulus situation and a response, 
i-earning is assumed to have occurred when a behavior change 
can be observed. The concept rests on some assumptions 
about the learner's psychological and physiological states 
necessitating other concepts such as need (Havighurst, 1952, 
Miller, 1967, EricKson, 1950) and perception (Hull, 1963, 
Allport, 1955 and Bruner, 1947). 

Thorndike and Skinner (1953, pp. 59-65) viewed learning 
as a "shaping" of behavior by an association process between 
G specific stimulus and a response. 

Tyler (1950) defines learning as the process of inter- 
action between the learner and the external conditions in 
the environment to which he can react. 

Spicer (1952) and Biesanz (1964) feel that the social 
class to which any individual belongs prescribes patterns 
of behavior - a life style which provides a frame of refer- 
ence within which the motivations and perceptions are di- 
rected toward social-psychological, prescribed behavior. 
The social class delineates educable responses. 
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The undereducated adult possess cultural characteris- 
tics which are distinct from other social groups which may 
influence the learning process. Case studies as reported 
by a seminar conducted by faculty members from the Behav- 
ioral Sciences of North Carolina State University indicate 
these adults to exhibit unemployment, poor health, high 
birth rates, degeneration of home and family life, racial 
discrimination, and inter-generation transmission of these 
traits, failure and despair attitudes, social and personal 
frustration, low self concept, feelings of inadequacy and 
unworthiness . They lack incentives and motivation to for- 
mal education. They need immediate rewards for any behavior 
They place low value on education, saving and social advance 
ment (West, 1968) . They lack proper speech patterns and 
the tools of intelligence such as verbal abilities to 
generalize, synthesize, apply theories, analogies and com- 
municate according to acceptable rules of language. 

Research relating learning theory and the individual 
characteristics of age and intelligence is needed. Accord- 
ing to Louderbach and Tate (1969) early studies on adult 
learning reported that the curve of intelligence increases 
with age to the early twenties and is followed by a con- 
stant but slower decline throughout the adult years. More 
recent studies indicate scores do not follow this pattern 
when tests are administered to the same person as he grows 
older. 
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One 1 the niori.; recent investigations in this area was 
conductc'd by Nancy Bay ley (1960) whose longitudinal studies 
indicate that at least some intellectual abilities may con- 
tinue to improve slowly from 20-50 years of age or older. 
Bayley also suggests that older persons do relatively better 
m tests of information and word knowledge, and less well in 
tests of reasoning and seeing relatioiiShips . 

These findings were supported by Schaie in 1958 and 
Bilashanu iii 1960 (Guilford, 1967, p. 450), when they found 
that memory remains high until 45 or 50 years of age, then 
declines rapidly. 

Monge and Hultsch (1968) report that older men did not 
recall us much as younger men in a recent experiment but 
that v;hat they did recall was as well organized as that cf 
younger men. They indicate a need for more research in the 
area of personal characteristics and learning performance. 

Controversies continue on whether differences in in- 
telligence are hereditary or caused by environmental factors. 
An important physical basis for the intellectual status of 
the individual is found in the geJnetic material (Chromosones- 
u:-A ^ RNA) that directs the development of the nervous system 
(Guilford, 1967, p. 347). Studies on the chemical conditions 
of the brain continue under investigation in connection with 
intellectual functioning but results are yet inconclusive. 

In support of the premise that the environment and its 
restraints effect learning, Guilford identifies some i: hibi- 
ting conditions oi the environment as more or less permanent 
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deficiencies of the young during infancy, lack of attention 
or of intelligent models, and poor educational opportunities 
(Guilford, 1967, p. 410) . 

Through individualized instruction some of these seem- 
ingly permanent characteristics may be modified; thus changes 
in the standard of living can be improved. 

Research indicating the strength, duration and effects 
on these relationships is needed to implement more effective 
instruction in the undereducated adult population. 

Research pointing up relationships between learning and 
personality characteristics is needed. Puder and Hand (1968) 
have hypothesized that a man's self concept determines his 
learning behavior. 

Brookover (1964), Bruch and Boldwin (1962), Shailer, 
Patterson and Brookover (1964) have found a positive cor- 
relation between self concept and performance in the academic 
role (Landsman, 1962) . They support the assumption that 
personality attributes are related to educational achieve- 
ment* 

In this respect Landsman states: (pp. 285-295) 

It (the self) is the central aspect of person- 
ality.... Learning. .. .is determined, influ- 
enced, distorted by the (learner's) view of 
self . 

A more developed study by Jackson and Strattner (1964) 

supporting this finding, reveals: 

(1) Learning effectiveness is impaired by various 
forms of psychological pathology. 
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(2) Membership in a socially deprived group or in 
a stressful family environment creates a 
threatening situation.... 

(3) Learning is enhanced by ... .positive attitudes.... 
and feelings of self confidence. 

The undereducated adult with a self image of having 
little power over his own environment and being illiterate 
and unworthy may not have the emotional ability to learn 
as fast or to the degree of adults with a stronger self 
concept. 

Studies have focused on identifying relationships be- 
tween environment and personality attribute of the under- 
educated; other studies have focused on relationships be- 
tween environment and educational achievement. Research is 
now needed to identify significant relationships between 
personality attributes and learning abilities for the under 
educated adult population. 

Within the adult Education field, research concerning 
the teacher, the learner and their interaction patterns 
within the community environment is a recent major thrust 
as a result of: (1) the Economic Opportunity Act of 1964 
and (2) the Adult Education Act of 1966, Title III, of the 
Elementary and Secondary Education Amendments of 1966. 

The long range plan of research, 1968-78, of the De- 
partment of Adult Education of North Carolina State Uni- 
versity illustrates cognizance of the need for research in 
adult basic education. The objectives of the Research Com- 
mittee include studies of: (1) The effect of Adult Basic 
Education on Occupational Adjustment and Acculturation; 
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(2) Psychological and Sociological Factors associated with 
the Adult Learning Process; (3) The Role of Educational 
Technology and Media in Teaching Undereducated Adults; and, 
(4) Exploration of the Teaching-Learning Process in Adult 
Education. 

The need for research is reflected in studies being 
conducted at the state level through pilot projects as re- 
ported by Harold Howe on behalf of the National Advisory 
Committee on Adult Basic Education in a recent letter to the 
President (First Annual Report of the National Advisory 
Committee on Adult Basic Education, 1968) . 

The current and historical perspectives, as presented 
above, indicate the scope of the problem of the underedu- 
cated in our society. The relationship of illiteracy and 
poverty and the effects of that relationship on the elements 
of our social system have been discussed. The relationships 
between the national design, basic philosophy, national eco- 
nomy and concomitant social conditions (and especially the 
trends affecting the health, education and welfare of citi- 
zens) have been treated. A crucial problem then, confront- 
ing the national program of adult basic education, i "ihe 
identification of faster and more economical ways to pro- 
vide more numerous and more effective individual learning 
experiences to larger numbers of adults. 

There can be no doubt that a consensus of concern has 
prevailed in this and other times over the State of the 
Union and the norms of literacy. Nave (1969) has pointed 
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out that there is great need for attention to the literacy 
problems of adults by the social and behavior science re- 
searchers. 

Research is needed that will contribute to immediate 
and long range plans addressed to the situations of adult 
illiteracy and of crucial economic and social problems. 
Research as in innovative educational programs using many 
forms of educational media and technology are needed to 
promote a sound basis for these plans. 

Research is needed to evaluate the effectiveness of 
educational technology such as the IBM 1500 Instructional 
system. The dearth of research directed to comprehensive 
aspects of adult basic education and particularly the 
application of selected principles of reinforcement theory 
operating in a CAI learning situation, serves to emphasize 
the need for studies such as this. 



SOURCE AND ANALYSIS OF DATA 
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Population and Samples 

This study was primarily concerned with undereducated 
adults enrolled at the North Carolina State University 
Adult Learning Resources Center located at 733 W. Hargett 
Street, Raleigh, North Carolina. 

The comparisons of various learner variables and 
learning process variables as stated in the general objec- 
tives were made between the learners (Ss) by randomly 
assigning all Ss in attendance during February, 1970, who 
placed at Level D- fractions on the IPX placement tests, to 
one of the following groups; (1) continuous reinforcement, 
(2) variable ratio 30 percent reinforcement, and (3) no re- 
inforcement. The latter group constituted the control group 

This experiment investigated the effects of different 
reinforcement schcidules for responses on CAI learning per- 
formance by adult basic education students with varying self 
concept scores. 
Dependent Variables 

The experimental S's were observed on the following 
criterion measures: 

(a) achievement gain as measured by a post-test, 

(b) Enabling level as measured by a pre-test, 

(c) Time in minutes required to complete the program 

(d) Number of errors in the program, 

(e) Number of trials to acquire 100 percent mastery 
of five basic skills in fractions. 
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(f) an achievoment index computed as follows J 

Post-test minus Pre-test [gain] 
100 minus Pre test [needed] 

The dependent variables were evaluated for significant 

correlations by an analysis of covariance technique* 

Random Assigned Independent (Positive Reinforcement) Variables . 

A. Schedule, fixed ration 0 percent 

B. Schedule, variable ratio 30 percent random 

C. Schedule, fixed ratio 100 percent 

Three programs of 50 problems each were constructed to 
cover five basic skills needed to solve simple fractions. 
Each treatment program presented knowledge of results; the 
variation between programs was in the schedule of positive 
reinforcement of praise statements: 

Treatment A : Knowledge of Results Only . For each of fifty 

arithmetic problems designed to teach skill 
in solving simple fractions a correct or in- 
correct indication was presented to S's on 
the CRT. 

Treatment B t Positive Praise Statements on a 30 percent 

Variable Schedule . This program was identical 
to program A except that in addition to correct 
and incorrect knowledge-of -results , on the 
average, positive praise statements were pre- 
sented to S's 30 percent of the time. 

Treatment C: Positive Praise Statements Continuous Schedule. 



This program was constructed so that S's were 
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provided ro mf orctjment of knowledge of results 
aiiwi a pojiiLi>.<_- praido atutement 100 percent of 
the time {for each and every response.) 
Personality Variable 

Self assigned - S's were measured and compared on the 
characteristic of self concept to study the differential 
effects of levels of self perception on the criterion measures. 
S's came to the study already possessing this characteristic. 
Due to environment and other circumstances it is already a part 
of individuals, in varying degrees, when they come to the re- 
search situation. Self con-cept scores were assigned on the 
basis of performance on the 1965 Tennessee (Department of 
Mental Health) Self Concept Scale. 

The P score of the Tonnossee Self Concept Scale was 
computed for each S. This score was correlated to all cri- 
terion scores. 
Learner Data 

The various types of data as outlcbned in the objectives 

were collected from the following sources: (see Figure 3) 

Upon enrollment in the Learning Center all subjects 
were administered a battery of tests and inventories. 
These were included and considered in the framework of 
this research. 

(1) Achievement was determined by pre and post test 
scores of the IPI D and E level tests, also pre 
and post scores as measured by; the Adult Basic 
Learning iixamination (Harcourt World and Brice) 
or Pre and Post scores of the California Achieve- 
ment Battery (California Test Bureau) . 
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(2) Learner pDrsonaJ data was collected upon enroll- 
ment by the Lvarninq Center Admission and Enroll- 
ment Quest ionnairo . 

(3) Self concept was determined by the P score of the 
Tennessee Seit Concept Scale (Clinical and Re- 
search Form) . The e..tire Scale was administered, 
but only the Bosi tive scores were considered in 
the framework of this research. 

(4) Accuracy was determined by the computer recorded 
tally of all correct responses for each S from 
zero ability to acquisition (95-100 percent mastery) 

(5) Rate of learning was determined by computer con- 
trolled tally. S's total time from zero ability 
to acquisition was tallied in tenths of seconds. 

A score of 20 percent or less at initial placement 
was called zero ability. Acquisition was 48+ 
correct responses to 50 problems. 

(6) Error rate w-as dotermined by computer tally and 
print out of ail errors for each S from zero 
ability to acquisition. 

(7) Trials m qroups of 10 was tallied by the com- 
puter and recorded m sessions of 50 trials. 

(8) Pre and post test scores determined from IPI 
publisTied tests was recorded by the proctor. 

(9) Achievement gains were determined by computing 
the post and pre-test difference. 

(10) Achievement was the ratio of actual gain to 

needed gain for complete mastery. It was com- 
^ puted and expressed as a percentage. 
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Content Characteristics 

Ss interacted with the material by using the key- 
board or the light pen, each provided as part of the normal 
IBM 1500 System equipment in each student terminal. 

The IPI program was chosen for this study because it 
has been developed as a research tool for both applied and 
methodological research in the field of Education and Psy- 
chology, therefore it seemed appropriate. It lent itself 
to CAI adaptation, permitted an experimental study such that 
variables operating in the acquisition of a skill could be 
controlled and measured. The program had both internal and 
external validity as well as reliability according to the 
published reports. By virtue of the nattire of its develop- 
ment, the program had already been revised, debugged, and 
field tested by both the public schools of Pittsburg and 
by the RELCV of Durham, North Carolina. 

Thfe program was composed mainly of the constructed- 
response type student interaction, (type in answers) but Ss 
occasionally used the light pen. Each item in the lesson was 
so constructed that Ss had to understand the critical point 
of the frame before emitting the correct response. Each S 
was allowed to pace himself. Finally, the frames v/ere 
so constructed that the S • s probability of omitting the 
correct response was high. (Appendix B) 

The items for the crltoron tost were thosn constructed 
oy the IPI developers. The test items, also the constructed- 
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response type, covered ali of the skills taught in each 
lesson (Appendix B) . 

All S*s selected for this research were regularly ad- 
ministered CAI instruction on seven different areas of 
arithmetic (addition, subtraction, etc). The program em- 
ployed was the D level m the area of fractions, IPI# a 
commercially prepared programmed group of lessons of Basic 
Math Skills used in the public schools of Pittsburg, Penn- 
sylvania, published Dy Research for Better Schools, Phila- 
delphia. The total program for a S m this research was 
individualized. It mcludea a minimum of 50 problems but 
varied in length according to needed remediation (additional 
trials) for acquisition. 3s were permitted their time to 
acquir? five skibis, after which they were post-tested by 
the IPI achievement Lest . 
Data Collectio n and Reco£d_lu^ 

All data listed above for this research was entered 
into the learner's permanent file via student assigned num- 
ber stored in the iB:. 2 310 Disk Storage. Personal data plus 
personality data collected from the Self Concept Scales ad- 
ministered usually upon enrollment, were coded, translated 
to punched cards, and read into disk storage by staff per- 
sonne 1 . 

Data retrieval from storage for purposes or analysis 
was automatic from prescribed macro and numbered assign- 
ments programmed into the system before the research initia- 
tion. Additionally, the content, remediation branching. 
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as well as problem generations adapted from the IPI pro- 
grsunmed soft ware tests will be programiTied into the system 
prior to the experiment. 

Data Analysis 

Scores representing the effects of various reinforce- 
ment schedules on learner performance, and the effects of 
personality attributes as outlined in the objectives were 
emalyzed to disclose the statistics cf means, variances, 
and coefficients of correlation. Percentages, frequency 
polygons and other such appropriate graphic methods were 
applied to describe the adult learners in terms of quanti- 
tative measures and qualitative measures and qualitative 
variables. 

Procedure for Administering Experimental Project for Adults 
with IPI D Level Fractions 

1. Each learner who nl?ced at D level fractions as a 
result of IPI placement tests was included in the 
study. 

2. Each S was randomly assigned to treatment groups f 
X^, or X3. At least 50 computer numbers were 
reserved for future enrollees to be included in 
the randomization so as to ensure replacement of 
drop outs (Appendix D shows random assignment of 
S's to groups). Assignments recorded. 

3. Each G took Tennessee Self Concept Scale on the 
computer according to student terminal assignment 
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schedule which vcat^ part of the regular Learning Center 
Guidance program. 

4. Each S took pre- test. Scores recorded. 

5. Each S completed program (5 skills to 95%-100% 

• mastery) , Scores were printed out on typewriter 
by computer. 

6. For each S, if CAI print out showed that 49 or 
more problems were correct out of 50, then S 
proceeded to step 8 below. If print out indicated 
less than 49 correct, S took remediation program 
of 50 additional trials) . 

7. If CA was 49 or above on second group of 50 trials, 
then S proceeded to step 8 below, if not she re- 
peated step 6 up to six sessions of 50 trials each 
for a total of 300 trials. The number of trials, 
time/ correct responses and errors were recorded 
on record sheet provided. 

8. Each S took the outside criterion IPI post-test. 

9. Ss achieved ratios computed: 

[Post minus pretest ] = ^ains 

100 - pretest gams needed 

10. Ail data was recorded on record sheet provided. 
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Statistical Programs 

IBM 1130 statistical sub-routines, written in FORTRAN 
constisted of the following: 

(1) Simple statistics, T^^LY, BOUND, SUBST, ABSNT, 
TABl, TAB2, and SUBMX. 

(2) Correlation and CORRf:. 

(3) Multiple Linear Regression, ABSTRACT, ORDER, and 
MULTR: Polynomial Regression, ABSTRACT (GDATA, 
ORDER, MINU, MULTR). 

(4) Analysis of Variance, ABSTRACT, AVDAT, AVCAL, 
and MGANQ. 

(5) Ar.alysis of Covariance, MOMEN and TTSTT, 

(6) Roots of Polynomial, POLRT. 

Programs used to assist in the analysis of the 
data include: simple statistics, correlation matrices, 
matrices, analysis of variance, uncorrected sums of 
squares plus correlation coefficients, corrected sums 
of squares plus correlation coefficients. Treatment 
means, estimates jf treatment effects, standard errors 
of means, standard errors of differences and least 
significant differences were calculated and printed. Tables 
of estimated residuals were pr4.nted. Residuals were plotted 
for each variable vs self concept. Polynomial equations were 
computed for each variable vs self concept and plots were print- 
ed. These programs tested the significance of differences of the 
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scores after they have been adjusted by removing that part 
due to the relation between treatment and scores. Also this 
method tested the significance of differences between scores 
after they have been adjusted by removing from them that 
part due to the relation between self concept and scores. 

The means were tested after an adjustment of the sums 
of squares (Kerlinger, 1964, p. 105). 

Measures used were the adjusted total, between groups, 
and within-groups sums of squares. Variances (mean squares) 
and the least significant differences were computed from 
these adjusted measures. 

This total design provided for the assumption that 
measures of personality and achievement usually exist be- 
fore the experiment starts. In this case ':.ersonality mea- 
sures were obtained from all learners i»i the regular con- 
text of the learning center and not directly related to 
this experiment. The relation between variables was ex- 
pressed by (1) listing correlation matrices and tables of 
analysis of variances, (2) graphing the relationships of 
coefficients of correlation computed to reflect degrees of 
relation, (3) constructing probability matrix graphs 
of ordered pairs, and (4) by plotting polynominal equations 
and residuals. The .05 level of significance was used to 
reject null hypotheses. 
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THEORETICAL PERSPECTIVE 
Learning Theory 
The theorecical basis for the pragmatic system of in- 
struction wherein behavior is explained in terms of its con- 
sequences is also the theoretical basis bupon which progranm*- 
ed instruction, individualized instruction and CAI are con- 
structed. The theory is best exemplified In the work of 
B. F. Skiller (1953) called operant conditioning. He views 
the phenomena of behavior as basically scientific in char- 
acter. Specific behavior, as a dependent variable, "can be 
accounted for in terms of observable and manipulated physical 
conditions, considered independent variables." He states: 
(1953, P. 35) 

The external variables of which behavior is e. 
function provide f ol .... functional analysis. We 
undertake to preditct and control the behavior 
of an individual organism. This is our 'depen- 
dent variable* - the effect for which we are to 
find the cause. Our 'independent variables' - 
the causes of behavior - are the external con- 
ditions of which behavior is a function. 

His theory structure includes the idea that all behavior 
involves movement, actions, or responses upon the environment 
as a consequence of some external stimulus. The probability 
that responses will be repeated is dependent upon the conse- 
quences surrounding the specific behavior act. If the conse- 
quences are reinforcing, the behavior is more likely to be re- 
peated; the consequences feed back into the organism to change 
the probability that the behavior which produced them will 
occur again. 



45 

In the presence of specific stimuli the individual 
learns to act in specific ways in order to be reinforced. 
Skinner calls such behavior as "behavior under the control 
of a discriminative stimuli" wherein the reinforcement is 
the discriminative stimuli. 

Basically, his model is built on the stimulus-response 
association unit of shaping behavior, stamping in behavior 
and of strengthening habits with the response becoming under 
the control of the discriminative stimulus of the reinforce- 
ment (Thorndike, 1989; Watson, 1925; Hull, 1943, Skinner, 
1953) . 

Thorndike 's early 'law of effect' served to explain 
why certain behavior occurred more often than other behavior 
in the same situation. In his experiments with cats held 
captive in cages, he found that behavior leading to escape 
occurred more often and at an increasing rate of speed with 
each time that the 'escaped' cat was placed back into the 
cage, until eventually escape was simple and quick. The 
escape behavior was ' stamped in ' . The reinforcement of es- 
cape shaped the behavior of unlatching the cage door. The 
ability of the cat to operate on the environment to bring 
about the reinforcement of escape is an observation of Thorn- 
dike's 'law of effect' and Skinner's operant conditioning. 

For Skinner, the immediate consequences of behavior; 
the conditions or contingencies of reinforcement are the 
crux of his Science of Behavior. When human reinforcers 
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are identified, they can be used to manipulate, control and 
thus predict any desirable human (or any organism) behavior. 

Over time a quantitative measure of such control re- 
flected in the frequency of observable and interpretable 
responses is called learning. In education when such meas- 
ures are standardized to produce norms of comparison they are 
called achievement scores. Very briefly stated: Skinner's 
theory implies that behavior operates on the environment to 
generate consequences. Learning is the reassortment of all 
possible responses in a complex situation. Any phenomena 
which strengthens or increases the frequency of behavior 
(operant) is termed a 'reinforcement', when this occurs the 
process is called 'conditioning' (1953, p. 65). The operant 
is defined by what ever properties upon which reinforcement 
is contingent. 

The experimental design for operant conditioning con- 
sists of arranging for a contingency of reinforcement and 
exposing a person to it. The frequency of the response is 
then explained by the events of the contingencies. 

Principles applicable to Instruction derived from 
Operant Theory: 

1. When a reinforcement ceases, the responses becomes 
less and less frequent until it becomes extinct. 
Resistence to extinction depends upon the condi- 
tioning or reinforcement contingencies (Skinner, 
1953) . 

2. Resistance to extinction generated by intermittent 
reinforcement may be greater than that given for 
consecutive responses (Skinner and Ferster, 1957) . 

ERIC 
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3. In a programmed learning situation motivation is 
maintained by the immediace confirmation of each 
response (Pressey, 1926) . Confirmation is a 
previously conditioned reinf^rcer. 

4. Extremely complex performances may be reached through 
successive stages in the shaping procesn (Skinner, 
1968) . 

5. Behavior can be maintained in given stages of 
strength for long periods of time by varying the 
schedule of reinforcement (Skinner, 1968, p. 10) . 

6. In general, a given schedule has an effect upon the 
rate at which a response is emitted (Skinner, 1968, 
p. 12). 

7. "Paying attention" or perception is reinforced be- 
havior subject to shaping (Skinner, 1968, p. 13). 

8. By making each successive step as small as possible, 
the frequency of reinforcement can be raised to a 
maximum (rate of response will increase) (Skinner, 
1968, p. 21) . 

9. The most effective control of human learning requires 
instrumental aid i^.e. Each individual is affected by 
subtle details of contingencies (due to prior condi- 
tioning) which are beyond the capacity of the human 
teacher to arrange. 

10. Effective instruction is individualized. 

11. Desired terminal behavior to be shaped can be "forced 
to occur" by using stimuli which evoke it in the first 
instance, such stimuli, (attention getters), are not 
the eventual behavior learned. Primes, models, pro- 
duct duplicates, directions, expectancies, feed-back 
and practice contribute to effective learning (Skinner, 
1968, pp. 206-213) . 

12. Fragments of primes in the form of prompts, fading, 
vanishing, contribute to learning as they encourage 
behavior which already exists in some strength 
(Skinner, 1968, p. 214). 

13. The behavior of matching a correct response is rein- 
forcing. ....immediate feedback accelerates learning 
(Skinner, 1968) . 
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Pers6nality 

Recent Theorists such as Freud (1953); Werthelmer (1945); 
Erickson (1956); Sears (1953); Allport (1936); Cronbach (1963)) 
Guilford (1959); Sheldon * (1957) ; Zeigarnik (1927); Rogers 

(1959) ; Snygg and €orobs (1959); Kelly (1961), and Smith 

(1960) , have each attempted to explain the organization and 
structure o£ personality through systematic empirical methods. 

A developmental perspective places them in an order 
ranginf from Freudian Psychoanalysis, to Gestalt Constructs « 
to Type Theories, to Phenomenological Life-Space Field the- 
ories, and to Introversion-Extroversion and Self theories. 

According to Hutt, Isaacson and Blum (1966) none of these 
embrace a set of explicit assumptions concerning the major di- 
mensions of man's behavior and the interrelationships among 
these dimensions. However, most do provide insight into be- 
havior and provide basis for signif icr\nt perdictions. 

The theoretical framework of personality most consistent 
with aspects of this study on "Reinforcement Effects on Learn- 
ing" is one of the Self. The concept of the Self-concept has 
received considerable emphasis in recent studies in Psychology, 
Sociology, Political Science and Anthropology. It is popular 
on the current scene, and visible in the rationale of Black 
Power confrontations, counseling practices, and educational 
guidance practices, religious presentations, mass media adver- 
tisements, and foreign policies. It lends structure and 



direction toward the design of this dissertation. 

The Self according to Carl Rogers (1959) is: 

....organized, consistent conceptual Gestalt 
composed of perceptions of the characteristics 
of the 'I' or 'me' and the perceptions of the 
relations of the 'I' or 'me' to others and to 
various aspects of life, together with the 
values attached to these perceptions. 

Roger's theory emphasizes two characteristics of the 

self; the person's awareness of himself as he sees himself 

(personal self) and his awareness of his interrelationship's 

with others (social self) . Self concept provides a basic 

attitudinal orientation toward the world, feelings of the 

degree of confidence in the ability to rely on oneself. 

Through experience these feelings, attitudes and values 

which become perceptual screens for subsequent experiences 

are learned. 

Self theory is an attempt to account for certain phen- 
nomena and to conceptualize observations of different phases 
of behavior (Hall and Lindsey, 1957) . The self is a concept 
within the scope of scientific psychology. William James 
(1890) defined the self in his Principles of Psychology , to 
be the sum total of all that a man can call his - body, 
traits, abilities, possessions, family, friends, enemies, 
vocation and avocations. He classified and discussed these 
items into three categories, among the first of which is in- 
cluded the constituents of social self and spiritual self. 

Modern psychologists define the term self such that 
two different sets of meanings are common. One set refers 
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to the psyv:;*v.«l, ...r. .•:.";;,ru behavior and 

adjustment, ■ •* ; the i ndiviviual • s 

attitudes ana 1..:.; The last set denotes 

the attitudes, t-.'.i;.\u-. ^^'^i^'^^-i^ i cind evaluations that a 
person hoiac> at/.^ii. . ^: .i^ r.ojacL. These comprise 

what a person *.hi:;x3 : i. . ;:^,::it' r ♦ 

Carl Ko^k is ]y^s roi : -Ji wit.c:a an cnipirically supported 
theory of selt i^wi.-?e : « 'i.^-'.): object' definition which 

in turn derivt^a iro;\ s ' ' L^iunt * category of the 
human E m^ir i Mi. . : . • rv : c> ;ie rived trom his experi- 
ences in his work i-t^ .":j.v..:jer: apist wherein he originated 
the method of ' c i -.e;-.r. - . l.. V or non^-directive theory 
(Rogers, 1959) . 

The theory as s :r.r.cd lv t<Cv:.-rs (1959, P. 532) states: 

This thcr^r:, *s l^r^ic -lly phenomenological in 
chciracttii: ai'^ i.vri-.'j:> ..*^:\\ i*y upon the concept 
of self ai:> .-xv .1 ci:■la*:.'^rv concept. It pic-^ 
t'lxtrs the e:*a'-i^.; ^- tonality development 
as being a h.isic 'Ton::rTience between the pheno- 
menal field ot c>;pijr xoncti and the conceptual 
structure of rl;^ Ee.\f - a situation which if 
achieved, vn^xld ^i-u). v-sent freedon; from internal 
strain and anxit*«y, -.r.d freedom from potential 
strain; which v;c-:'1r; represent the maximum in 
realistically cj^riented adaptation? which would 
mean the ^^j?" ^r. : : .<ni*inu-:-;*- of .-.n individualized 
value system ot ^ny otner equally well-adjusted 

A theory c**^ perr r.r.a i ^ lov^lopmcnt utilizing the con- 
cept as stated r..y - - — " ' ' j * .'{-.nt upon the subjective 
variable of ^1; *:h^.i r.t:-:' l-.^i j.rsit^ve regard by other people 
(pp* 74, 621, V * i i^ jard -j^^^ 87, and (3) need 

to seek cor.di \ .:"r.'> . • '..'.r.v. t^at ^rc c^f worth (p. 305) • 
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Various asptjcts of the Self concept can be measured by 
instruments called self-ratings* Cartwright (1961) found in 
a study of the effects of psychotherapy on self-consistency, 
that self ratings improve as individuals improve in their 
social adjustment. Suinn (1961) found a pr sitive relation- 
ship between self acceptance and acceptance of others, whereas 
Bloch (1962) found that differences between social desirabil- 
ity and adjustment ratings diminished as social adjustment 
improved. On the other hand Rogers has found a positive re- 
lationship between improved self concept and adjustment. 
These studies indicate relationships between self ratings 
and adequacy of adjustment. 

Environmont can affect changes in the self concept as 
shown in a study by Wessman, Ricks, and Tyle (1960). It has 
shown improvement in favorable situations (Cartwright, 1961) 
and deterioration in situations of mortification (Edgerton, 
1962) . 
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Basic Assumptions 

For the purposes of this study, a summary definition of 
learning, based principally on "the law of effect" and rein- 
forcement theory which retains its traditional instru- 
tional connotations, can be stated: Learning is any more or- 
less permanent modification in an individual's behavior which 
can be interpreted to fill some need and increase his compe- 
tence in dealing adequately with his environment. 

Some basic assumptions concerning the teaching-learning 
process provide a philosophic and psychologic frame of ref- 
erence upon which to build a pedagogy relevant to under- 
educated adults. 

The dignity and wort^ of the unique individual is a pri- 
mary tene-. All adult j have the capacity for continued in- 
tellectual development. Learning occurs only through rein- 
forced responses. The adult must ineract with the environ- 
ment. The learning experience is to bv^ appropriate to the 
unique characteristics of the individual adult learner, 
including: life style, social status, class values, patterns 
of behavior, maturity, personality, personal history, entering 
behavior, aptitudes, interests, and self concepts. Learning 
experiences, which are meaningful and lead to socially de- 
sirable results/ will be effective. The situation is dominated 
by purposes and goals set by the learner which arise in the 
life of the learner but which are not observable to the in- 
structor. Verbal praise statements are positive social 
reinforcers. Undereducated adults are reinforced by success. 



They have little tolerance for failure. The learner needs 
immediate feedback for oach response until criterion is 
reached, after which intermittent reinforcement is needed to 
maintain the learnt^r's response. The learner needs practice 
in the criterion Lohavior, a model to follow and the oppor- 
tunity to utilize his learning in the world. Learning ex- 
periences are to be selected, organized and sequenced so as 
to shape terminal behavior from entering behavior in small 
cumulative interrelated steps. Education will alter the 
adult *s knowledge, beliefs, values, perception of his envir- 
onment, interpersonal relations and fundamental citizenship. 
The adult is emotionally attached to old values, therefore 
changes due to instruction must be gradual. The adult 
learner needs a supportive climate. 

Definition of Terms 
Undereducated Adults 

By creating the Economic Opportunity Act of 1964 the 
Adult Education of 1966, and its revisions of 1969, Congress 
established a program to help provide for schooling up to the 
eighth grade level for those adults sixteen years of age and 
older who are illiterate and functionally illiterate. 

In this study the term undereducated adult will refer 
to any adult sixteen years of age or more who has less than 
an eighth grade education. 
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Personality 

Personality is a hypothetical construct of organized 
consistent structures and processes within any individual that 
dispose him to act in certain ways. Included in these 
structures are those of self -concept and social adjustment 
(DeCecco, 1969, pp. 66-67), The self-concept refers to an 
individual's response to his social and physical environment 
according to his perception of the environment. His behavior 
is directed toward maintaining and enhancing this perception. 
An interpretation of responses, or personality, is either in 
terms of secondary of psychogenic needs or in terms of the 
psychology of learning, i.e., drive, reinforcement, stimulus 
and response. 

In this study pcirsonality will deal with the structure, 
self concept. Self -concept will refer to the P scores as 
totaled from nine separate scores of the Tennessee Self 
Concept Scale {see Appendix A for sample profile) . 
Reinforcement 

The Skinnerian approach to shaping behavior assumes 
reinforcement to include any phenomena that increases the 
probability that a response will be repeated upon presentation 
of a given stimulus. This concept of reinforcement accounts 
for the maintenance and strength of behavior (Skinner, 1968, 
pp. 3-8). Within this framework the response is called an 
operant. The quality and interpretation of the consequences 
determine the quality of the reinforcement. When an operant 
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is followed by the presentation of a reinforcement that 
strengthens it, the reinforcement is termed "positive". When 
the operant is followed by the termination of some stimulus 
situation, such consequences are termed, "negative reinforce- 
ment". The reinforcement always follows the operant (Smith 
and Moore, 1966) . 

In this study positive reinforcement refers to any 
praise statement directed to the student as a consequence 
of his response. Simple feedback giving the student know- 
ledge of results was given for all responses in the form 
of one word of confirmation or by the automatic progress- 
ion of the lesson frame on the computer. The student al- 
ways knew immediately whether he was right or wrong. 
Confirmation words were either "yes" or "no" or "correct" 
or "incorrect". In addition, some students received posi- 
tive reinforcement in the form of praise statements. Praise 
statements for correct responses were selected at random 
from a list of five. (The five statements primarily sug- 
gested by learners drawn from the sample population include: 
"Good, you are doing nicely", "Keep up the good work", "You 
hfeve chosen the right answer", "Good thinker", and "Good 
work" . ) Praise statements for incorrect responses were 
selected at random from a similarly suggested list of five: 
"Wrong, but better luck next time", "Wrong, but keep try- 
ing", "No, but you're almost right, try harder", "No, but 
you're getting close, study it again", and "Wrong, you've 
been doing pretty good, think again." 
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Reinforcement Schedule 

The frequency of reinforcement can be presented on 
various schedules? interval, ratio and mixed. Interval is 
determined by the passage of time since the last reinforcement. 
Ratio is the rate of reinforcement to responses. Mixed in- 
cludes a combination of interval and ratio. Schedules can be 
fixed# varied, or random (Lumsdame, 1960). 

In this study three schedules were used to test the 
effect of the independent variable. (1) One group received 
zero percent positive reinforcement. They received feed"- 
back as to right and wrong answers but received no praise 
statements. (2) One group received 100 percent fixed ratio 
reinforcement. Each student received reinforcement in the 
form of pra-se statements each time that he made a response. 
(3) One group received 30 percent variable ratio reinforce- 
ment on a random basis. The student received reinforcement 
for responses ranging from the first response to the tenth 
after each previous reinforcement but averaging three rein- 
forcements for each of ten responses. The first reinforcement 
occurred at random from the first five possible responses. 
Achievement 

Achievement is a measurement of the level of com- 
petence in some skill area that a learner has attained ac- 
cording to some outside standard. The testing instrument 
is not imbedded in the lesson. Generally, according to 



Torgerson. (1954, pp. 10-17, it is a comparative score 
matched against a norm or standard. The concept refers to 
either a learner's level compared to a group norm or it can 
also refer to a specific individual increase in scores 
measured over time using the same test compared to an ini- 
tial starting point. 

In this study the latter definition was used: Achieve- 
ment was the change in the learner's ability to solve simple 
fractions. It represented the amount of learning that took 
place from the time the student started instruction until he 
finished 50 problems in a series of 5 skills in the fractions 
areas at level D of the IPI program. (See appendix B) The 
testing instrument was the IPI pre and post tests for frac- 
tions at level D. Achievement as a dependent variable was 
interpreted as more than the difference between pre and post 
test scores. In order that achievement scores reflect learn- 
ing as a function of learner needs, and to control for in- 
dividual differences in the assessment of amount of learning, 
an index was needed to measure the portion learned of the 
total to be learned. 

Therefore, in this study, achievement was computed as 
the percentage ratio of the pre-post test gain to gain need- 
ed. 

h Post-Pretest gains ^ ^ gains 

" 100-Pretest score gams needed 

All learners vere initially assigned to a math lesson for 

v/hich their placement diagnostic test scores indicated a 
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0-20 percent level of mastery on the next higher level, 
i.e. 0-20 percent score on any on^ unit indicated that the 
student did not have the minimum skills needed to place in 
this unit and should be placed in the next lower unit. 
Accuracy 

Accuracy refers to the acceptable correct matching of 
the student responses with those stored in the computer 
printed out as the sum of the correct answers (ca) . 
Rate of Learning 

In this study the total time measured and recorded in 
tenths of seconds from entering ability to the criterion of 
100 percent correct performance on any IPI skill was re- 
corded. The ratio of total time to total gains is considered 
rate of learning The computer recorded time from "sign-on" 
to "sign-off" for each student for the total of all problems. 
Computer Assisted Instruction 

Computer Assisted Instruction (CAI) is the use of a re- 
mote time sharing computer system of terminals in the in- 
structional process as an instrument for assisting the teach- 
er in providing the opportunity for individualized instruction. 
Student attainment of specific learning objectives is assured 
through basic CAI strategies which include: tutorial dialogue, 
drill and practice simulation, problem solving, testing, 
free response. (See Appendix E for detailed graph of system). 

The IBM 1500 Instructional System has the capability 
of operating simultaneously 32 student terminals. Each 



terminal provides student computer interaction through the 
devices of a Cathode Ray Tude Instructional Display Screen, 
light pen, image pro^jector, typewriter and audio unit. 

For the purpose of this study, student attainment of 
specific math skills objectives was gained through the IBM 
1500 System using the strategy of instructional practice 
with the light pen and keyboard. 

Review of Related Literature 

Because formal education is the social institution 
charged to shape social behavior for citizenship, its ef- 
fectiveness is a matter, of concern. The major components 
of the educational sysv.em are of special concern to an 
educator. The learner, conditions of learning and outcomes 
must be focused upon in attempting to evaluate educational 
effectiveness . 

Traditionally, dialogue about the effectiveness of the 
phenomena of education has focused on only the philosophic and 
pedagogical issues underlying assumptions held by civil author- 
ities responsible for t^ducation's direction. But philosophic 
and spiritual approaches alone do not lend themselves to scien- 
tific solutions to human problems. Research into the effective- 
ness of education is needed that can contribute knowledge to 
theory. Educators and psychologists such as Sax, Kelley and 
Pierce would propose that such study requires that the 
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variables controlling or influencing components of the sys- 
tem be observed, identified and analyzed by a systematic 
pragmatic method so as to expose relationships existing be- 
tween the variables (1968, 1947 and 1942). 

Within the past decade much literature has accumulated 
about the educational process. In this review emphasis will 
be given to theories of behavior, learning and reinforcement 
which serve as bases for instructional technology, program- 
med learning and computer assisted instruction. 

The review will focus on studies which relate rein- 
forcement to learner personality and learner performance. 

The general plan of the review will obi jrve the follow- 
ing topical sequence: 

I. Educational and Teaching Theory 

A. Historical Teaching Models 

B. Modern Teaching Models 
II. Behavioral Science Theory 

A. Behavior and Personality Theory 

B. Learning Theory 

C. Reinforcement Theory 
III. Educational Technology 

A. Programmed Instruction 

B. Teaching Machines 

C. Computer Assisted Instruction 
IV. Summary 
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SURVFY OF RELATED LITERATURE 

Teaching Theory and Models 

DeCecco (1968 » p. 9) has stated that a philosophy of 

education deals with the goals and values of an educational 

system. Educational philosophy influences theories of 

teaching and determines the ends toward which schools work, 

or as Gage (1963, p. 133) has said it determines: 

How teachers behave, why they behave as they 
do, and with vhat effects. 

Some useful models of teaching which prescribe the 
teaching process and show premise of eventual contribution 
to 1 scientifically based theory can be identified from 
the literature. 

Of the enduring traditic.al teaching concepts, three 
are still dominant in current pra:;tice; the Socratic model, 
the Jesuit model, and the personal-development model. 

DeCecco points out that the Socratic method was mainly 

concerned with development in the skill of inquiry (p» 22) : 

Socrates was less concerned with the acquisi- 
tion of particular facts and concepts than 
with the development of skill in asking ques- 
tions which led to the "truth" ... .The teacher's 
role consisted mainly of asking questions: the 
student's of organizing his past experiences to 
answer the questions. .. .The method was inde- 
cisive. .. .The moment of truth arrived when the 
student grasped the proper relationship.... 

According to Broudy (196 3, p. 2^) the Jesuit model as 

exemplified in the Ratio Studiorum , stressed the acquisition 

of good skill performance in speaking, writing, reasoning 

and critizing by practicing, reviewing and testing. 
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The Jesuits built performance assessment intimately 
into their system. The standard of achievement was 
mastery of the material and its retention. The 
teacher or fellow students under the direction of 
the teacher regularly checked assignments and returned 
them to the student. The frequent reviews in them- 
selves uncovered what was learned and how well. 

The personal-development model based on the early 
works of Rousseau, Froebel and Pestilozzi, is today illus- 
trated by the rather flexible model of Donald Snygg and 
Arthur Combs (1949, 1959) which stresses personal adjustment, 
individual behavior and differences, and self -enhancement . 
The student discovers his own strengths, develops his own 
personality and becomes able to adequately relate to others; 
he develops a positive self concept such that he is able 
to adjust to the changing social world. The educational 
goals of this model as stated by Snygg and Combs (1959, 
p. 138) ! 

For the good of our society and its members it is 
better to wish for intelligent behavior than for 
good penmanship or the ability to diagram a declar- 
ative sentence or any of the other limited objectives 
which may or may not be a valuable means of need 
satisfaction in the future. 

The personal adjustment model stresses the psycholog- 
ical principles of self esteem, success, readiness, individ- 
ualized instruction, transfer, interest, and teacher-pup:M 
interaction. 

Educators such as Stplurow (1965), Glaser (1962, 1965), 
Carroll (1962, 1963, 1965), Flanders (1960, 1964), Popham 
(1967) , and Skinner (1968) have each contributed to teach- 
ing theory by developing more modern models of teaching. 
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According to DeCecco (1968, p. 19) the models of Glaser 
(1962, p. 6), Stolurow, Carroll, and Flanders are similar to 
the extent that they each include^ four common components: 
(1) Instructional objectives, (2) Entering behavior, (3) In- 
structional procedures and, (4) Performance assessment. 

These four models indicate that in the teaching process 
a broad range of teacher decisions and student practice is 
stressed rather than student-teacher personal interaction. 
The learning experience is planned to provide for interaction 
between the student and the subject matter. The competence 
of the teacher is utilized to determine the consequences of 
the interaction. 

The model as designed by Pophar vl967) ?*-.e.'ises a se- 
quence of teacher behaviors which he calls instructional 
decisions. This includes (ibid, p. 15) : 

The device employs four deceptively simple components. 
First, objectives of instruction are specified in 
terms of post- instruction learner behavior. Second, 
the student's present competence is determined with 
respect to these instructional objectives. Third, 
activities for the teicher and student are selected 
in order to achieve the stated objectives. Fourth, 
the learner's attainment of the objectives is evaluated. 

The model as designed by Skinner (1968) is more simple, 

explicit and prscise than any of the other models. Based 

on an empirical ontology dating from Pavlov, Thorndike, Hull, 

and Estes, the current model. Skinner states (1968, p. 4-5) 

can be utilized to shape behavior .... teaching is simply the 

arrangement of appropriate contingencies of reinforcement. 

Three variables compose the so-called contingencies: (1) An 
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occasion upon which behavior occurs, (2) The behavior itself, 
(3) The consequences of the behavior ... .Teaching is the ex- 
pediting of behavior. 

With the exception of Snygg and Combs' all of the des- 
cribed modern teaching models bear certain resemblances. 
A synthesis of their common elements would produce the fol- 
lowing composite model: 

1. Identify and order instructional objectives 

2. Assess entering behavior 

3. Present instructional activity 

4. Allow for actice 

5. Test for desired perfoarmance 

6. Reinforce desired performance 

Each step in the teaching process is based on related 
principles >f learning derived from Behavioral Science which 
collectively provide a theoretical construct to describe and 
explain the conditions under which learning can be expected 
to occur. The model is supported by leaders of innovative 
educational technology. Tyler (1950) and Popham (1965) have 
identified the principles of "appropriate practice" and 
"knowledge of results." Gagne (1965), Mager (1962), Popham 
(1965) and Tyler (1964) have stressed the importance of be- 
haviorally stated objectives in the teaching model. In a re- 
cent study on the effectiveness of behavioral objectives, 
Blaney and McKie (1969) found that among learners attending 
a conference, those who were given behavioral ly stated 
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objectives did significantly better than those given a 
general orientation to the program conference as is the 
usual conference treatment. 

Behavioral Science 

The bulk of research directed toward discovering re- 
lationships between persona.1 ity attributes and learning out- 
comes has been carried on with samples of children in school 
situations, in clinic, or with mentally retardees. Only 
recently has concerted effort focused on the undereducated 
adult as a potential learner, and only now are his attributes 
being explored. Though child and youth oriented, some re- 
search is germane to the study of variables active in pro- 
grammed instruction regardless of learner age. 

McDonald (1962) in a study of the relationship of 
socio-economic status and, (1) an objective measure of 
motivation, (2) prediction of academic achievement for a 
Michigan high school sample of statistically defined, over- 
achievers, under-achievers , normals and general population 
of 11th graders of each sex, found that: 

Over-achievers come from high socio-economic 
homes while under achievers are found in no 
particular socio-economic status. 

In a recent study by Doty and Doty (1964) data results 

supported the hypothesis: 

Effectiveness of programmed instruction varies 
as a fui Jtion of student personality variables. 
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Students who learned most from the programmed material 
(i.e., those with highest scores on the test over the 
programmed unit) were characterized by relatively low 
social needs.... the programmed approach. .. .is essen- 
tially a solitary one in which each student proceeds 
independently . 

The suggestioh here is that social need is an 
important variable in the programmed learning situation. 

Feelings of anxiety, as a variable has been noted in 
numerous research studies, in relation to learning style. 
Most data suggest a significant relationship to achieve- 
ment. Research in the CAI mode is scarce due to the recent 
entrance of the media to the classroom situation. Porter 
(1957) has noted that: 

One benefit of automated instruction seems to stem 
from the fact that some learners become less anxious 
about their performance on the subject matter after 
they have used a teaching device for some time. 

An implication here relating to self concept suggests 
that learners lacking self confidence and sense a lark of 
control in a new situation need special orientation and sup- 
port when first introduced to the terminal. 

In support of the premise that self concept, environ- 
mental and cultural conditions, and learning style are re- 
lated, findings by Frost and HawK (1966) have indicated that 
intellectual characteristics as well as personality attri- 
butes accompany cultural deprivation. Included are these: 

Fear of being ridiculed, feelings of alienation, 
inadequacy, being misunderstood, and negative 
sexf -image as a problem solver poor per- 
formance on speeded or timed tests. 



Erickson (1967) in a study of "Programmed Learning and 
Personality Styles", found no significant differences be- 
tween the learning rates of students using programmed mate- 
rials and* those using conventional procedures. Students 
accustomed to programmed materials are less rigid in their 
perceptions. The diffc^rences between the groups on person- 
ality measures were not pronounced. Erickson concluded that 
future studies should compare individual characteristics 
with success or failure in programmed learning. 

Lubin (1968) m a study of reinforcement schedules, 
Scholdstif Aptitude, Autonomy Need, and Achievement in a pro- 
graimed course, found that the groups receiving no reinforce- 
ment and variable-ratio reinforcement scored significantly 
highe;: on the criterion test than the group receiving contin- 
uous reinforcement. The Autonomy-r.eed group, with the lov 
autonomy need scores scored significantly higher than the 
group with the high-autonomy need scores. The above-average 
scholastic aptitude group scored significantly higher than 
the below-average aptitude group. The results of the vari- 
able-ratio schedule of reinforcement agrees with the results 
of Skinner and others. 

Canpean (1968) in a study of test anxiety and feedback 
in programmed instruction found that learning can be improvrd 
by adjusting programming procedures to adapt to individual 
differences in test-anxiety level. This study suggests that 
programmed instructional materials should be designed to use 
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the types of reinforcement, cues, feedback, prompting, etc., 
that produce the least anxiety in the individual student. 

Lezotte, Lawrence, and Bondy, (1967) in a study of in- 
terest patterns of successful and non-successful male col- 
legiate technical students found that interest measures do 
differentiate between successful and non-successful techni- 
cal learners. Successful are "thing" oriented, unsuccess- 
ful are "people" oriented. The interest patterns of the 
males in the study supports Roe's (1957) hypothesis of a 
person-non-person orientation; a self concept hypothesis. 
The results also agree with the "things versus people" bi- 
polar factor identified by Thurstone (1931) and supported 
by Strong (1943) . 

Findings by Holland (1959) indicate that: 

Behavior is learned when it is emitted and reinforced. 
Not only is reinforcement needed for learning, a high 
density of correct items is necessary because material 
which generates errors is punishing. 

The implication this relationship suggests is that the 
totality of learning behavior i..e. , going to school, being 
in attendance, participating in school work, studying and 
wanting to learn are the behaviors that will become extinct 
due to non reinforcement in the failure or error consequences. 
Adult learners must be provided errorless learning ex- 
periences as in PI and CAI to develop appropriate behavior 
patterns for learning. 

In this regard Azrin (1956) found in laboratory exper- 
iments that punishment lowers the rate of the punished 
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behavior . 

In a study directly related to this research, tying 
personality characteristics of the learner to his perfor- 
mance when different conditions of social reinforcement are- 
employed, Stolurow (1967) discovered that when qualitative 
statements like "excellent", "you are coming along fine", 
"right on the button", etc., are employed to different 
groups all of whom studied the same program logic, results 
were Vur iable. In the study, four groups of students re- 
ceived different reinforcement: Group 1 had all responses 
evaluated, group 2 had only correct responses evaluated, 
group 3 had only incorrect responses evaluated, and group 
4 received only knowledge of results. 

Data auaiysis showed; ••••that each of the four ex- 
perimental conditions of social reinforcement was most suited 
to a different personality group.*.. Three personality char- 
acteristics, aggression, deference and introspection, :vere 
found to be important in relation to performance under the 
four different conditions of social reinforcement*... The 
findings on this study and a Iciter replication indicate that 
iifeycitxv^ evaluations are itiuie : r.ipui. Laa t Lnun positive, and 
also that performance can be altered by the way In which 
social reinforcement is used during the learning situation. 

There appears to be a growing body of research on per- 
sonality and feedback. 

In studies such as Doty ar.d Doty (1964) (mentioned 



nl^ovt.O there v.m:-. -.-.one eivdonco to indicate* t.!iaU loarnors 
with social neuaii, such ati recoqnit ion and <ipproval per- 
form loss woll in proqrammGd learninq than others with less 
social noo(i. Dirl: and Sequin, (1964) attributed this find- 
ing to the fact of social isolation. There are others, 
(Austwick and Robson , 19i34), (Dick, 1964) , (Robson , 1967), 
who have attempted to overcome the social isolation of the 
learner it\ pronrammod learninq situations by ^viirinq students 
on I lie basis ot some measure related to speed, (test scores) 
personality (tiominanco as opposed to submissivencss) and 
dissimilarity. Results snqqest an increase m the time re- 
quired for ootiipletion of the proqram, also decreases , or no 
differences. At any rate these studies indicate inconclu- 
sive evidence reqardinq pairing as a method to increase rate 
while providinq for social needs. different personalities 
require different self pacinq schedules. A recent finding 
(Robson, l'H)<)) indicated that where learners were paired 
or. the basiL-. of previous established rates in a .egular sit- 
uation, and where charts provided a visible progress report 
for all to see, rates increased as "a negative correlation 
between students recent marks obtained in their relevant 
sciiool examination and the times required for program com- 
p l.<t..it)n. " ll«.:ce .riiart.-; focus attention on learner '3 ov/n per- 
t orin.uice:; 1:1 r..- 1 • 1 '. i 011 to v;hat '^ther:; are doinn and qive 
»iuidiVo IS ♦:<> expectat, Lons . 

Another stufiy contributing insight intc personality 
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attributes active in learning was conducted by Davis and 

Leith (1966) where they evaluated effects on learning and 

attitude by manipulating (1) subjects environment, 2 good 

and 2 poor schools, (2) social reinforcement, praise, blame 

or nothing, (3) teacher interaction with programmed text, 

teacher administered reinforcement vs text administered 

reinforcement, and (4) personality variables, six different 

tests, questionnaires and inventories. 

The following significant findings i/ere noted: 

....difference at 0.01 level between the means of 
the positive reinforcement and negative reinforce- 
ment group. 

....difference at 0.05 level between means of 
positive reinforcement group and neutral rein- 
forcement group. 

....no difference between negative reinforcement 
and neutral reinforcement. 

....test scores/extroversion: r=0.182 (0.05 level). 
....test scores/1.0 scores r=:0.495 (0.001 level) 
... .extroversion/ anxiety chi-sq.= 9.98 (0.025 level) 

On effects of neutral reinforcement Davis and Leith are 

in agreement with Holland (1959) and Per in (1943) , they 

state: 

Confirmation of response is known to be secondary 
rathei than primary reinforcement, i.e., confirmation 
is not reinfor'^ing in itself, but must be previously 
conditioned as a reinforcer. If however, the necessary 
conditioning has not taken place the learning dependent 
on this conditional reinforcer is likely to be greatly 
reduced. 

and further with a learner: 

who is culturally deprived or completely lacking in 
motivation the problem of secondary reinforcers may 
well become acute. 

on this point Gagne, and Bolles (1959) revealed: 
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Confirnir.g the correctness of a learner's response 
to problems nay be expected to be reinforcing only 
if the learner's motivation is intrinsic to the task 
being learned. 

In another study liolland (lOib;)) revealed: 

Instructional programs modified to fit the student 
will proniote learning .... also, the time required to 
complete the program was reduced. 

Research on CAI learning nas just begun to receive 

support from vendors, agencies and the federal government. 

Results are now beginning to appear in journal report.':, con-- 

ference proceedings, and ERIC publications. Reinforcement 

wchoduleii, k nov/lts 1(;q of reuulta contingei;GieG and rev/ard 

lituateyies are 1. coping popular topics. Lane (1963) reports 

that Meyer (i960) studied: (a) immediate versus delayed 

knci-;lGdgo of results, and ^h) correction procedures. He 

I'ound (a) absolute scares v/ore higher (.06 level) for groups 

v.-ho received answers than for groups who did not (b) gain 

scores (pretost-po5:t - teat) fjcores wore higher (p » .03) for 

v^roups who received a confirmation of results over those who 

aid i;ot. 

Krumboltz and Weisnan (10S2) studied the effect of in- 
termittent :onfirnat:.on. Their design included six varia- 
tions of ftonfirning -insuers: 



Meyor, Gu.-ian ]-. Po{.'>rt c,n the initial tent of a j);nior 
hiqh f;(;}ir.f> I .c- ibnJ .i i / \,rr.'f r,\r\ . In A. A. Iuiru;dtiino h I*. 
I'-l.istjr (I'fi>i.) I V ^11. I.' f :tia':ii i Aoo and proyrc.r.im<>ci ItMrning: 
! aourc.'G hock. War,;; i .-iff ton : N'tatlonai F.duc. Ass., 1960, 
pp. 22j-2'\L. 
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1. Continuous confirmation: Ansv^ers for every 

response . 

2. Fixed-ratio 67 per cent: Arxswers to every 
third response omitted. 

3. Variable-ratio 67 per cent: on the average only 
two-thirds of the responses at irregular intervals 
received confirmation. 

4. Fixed ratio 33 per cent: Confirmation every third 
response . 

5. Variable-ratio 33 per cent: On the average one- 
third of the responses at irregular intervals were 
confirmed. 

6. No confirmation. 

Two findings were (a) a significant negative relation- 
ship between t.he amount of confirmation and the number of 
errors, and ib) no gnificant difference among the schedules 
of reinforcement on the criterion test. 

E. M. Quinn (1967) reports in a study of children in a 
CAI math prog rani thut a significant positive relationship 
exists between the amount of practice sessions (actual clock 
time) and performance gains. All responses received confir- 
mation. 

Experimental designs are needed so that the time variable 
can be controlled in order to determine its influence on in- 
dividual differences and achievement outcomes when reinforce- 
ment is varied in CAT . 



E. M. uuinn. 1967. Computer Assisted Instruction 
Aritl-jnetic Drill ana Practice Exercises: Report of Field 
Test. IBM Watson Research Center, Yorktown Height, New 
York. 
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RESULTS 

Preliminary to the research investigation, three tests 
were conducted concerning the self concept construct , the 
CAI terminal equipment , and the research sample . Tests were 
used to estimate (1) the reliability of the Tennessee Self 
Concept Inventory to measure self concept when the reading 
method of paper-and-pencii presentation of items is replaced 
by audio tape recorded presentation, (2) the reliability of 
the inventory when the tape recorder audio is replaced by 
CAI terminal audio, and (3) the homogeneity of the sampling 
population to the normal population. 

A preliminary analysis of correlation between a ran- 
domly selected scimple of self concept sco .es from the pub- 
lisher's paper -c.nd-pencil form and a tape recorded version 
(identical to whe publisher's form) was used to test the va- 
lidity of the content versus visual or audio mode of pre- 
sentation; r = .C9 was obtained. A correlat-inn coefficient 
was then computed between scores on the tapt recorded form 
and scores on an identical version adapted to the computer 
terminal using the audio facility. The purpose of this cor- 
relation was to test the validity of audio content versus 
technical equipment. Here r = .79. 

Analysis oi; correlation indicated that CAI scores 
systematically varied from paper-and-pencil scores by - 38.71 
points with error of + 9.81. CAI scores were then adjusted 
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to comparable normal scoras by the addition of th^ correction 
term (+38.71). This was done in order to run an ir' roductory 
comparison o£ the preliminary sample mean tc the population 
mean and thus estimate 'the homogeneity of the research sample 
self concept mean to the population self concept meeui. The 
adjusted sample mean was found to be 1.01 sd. from the pop- 
ulation mean (Z ,.^,^'^-6.9, one-tailed test). It was found 
to lie at the .5 percentile in the population distribution. 
The sample had a lower P score than did the population on 
which the test was normed. The sample P scores are signif- 
icantly, different from the population P scores at the .01 
level of significance (see Table 1) . 

Self Concept and Dependent Variables 
An introd:^ctory analysis of correlation proigram was ex- 
ecuted for th;. total sample between self concept scores and 
the criterion variables: gains / percentage achievement, total 
trials, total time, total errors and latancy rate. Simple 
statistics of these variables are presented in Table 2. As 
shown in Table 1 the research sample self concept scores did 
not differ from the preliminary sample scores (Z gj^=-.025). 
A correlation coefficients matrix as shown in Table 3 indir 
cates a coefficient of .76885 between Total Trials and Total 
Errors, also a coefficient of .60461 between Total Time and 
Total Trials. A functional relationship between these 
variables was inherent in the research plan; that is, a 
student who made more than one error on trial K was 
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automatically programmed to an additional trial K which 
naturally meant an increase in total time to complete 
the program. A significant relationship was indicated 
becween self concept and total trials within the total 
sample. 

Plotted polynomial equations (Y « a +bx) indicate 
regression coefficients obtained were small and negative. 
A summary of polynomial equations is shown in Table 4. 
Plots are shown in Figures 4-8. 

Matrices to support the polynomional equations were 
derived from Tables 2 and 3. 

Analyses of variance and plotted residuals for the 
t:v)Lal sample on each dependent variable are shown in 
Tables 20-24 and Figures 24-28 respectively. Here too, 
rosidual lines are flat with small slope indicating small 
within- total sample relationships between self concept 
scores and response variables. 

i^cii^ Concept and Dependent Variables Within Treatment Groups 

A comprehensive analysis of correlation and multiple 
rovjression program was then executed for each treatment 
group between self concept scores and learner performances. 
Plotted residuals whtt.ch indicate the degree of relationship 
L,et:ween variables are shown in Figures 9-23. Analyses of 
variance appear in Tables 5-19. 
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Simi>le iit.uirtics for the within-group variation on 
these dependent variables appear in Tables 25-27. Correla- 
tion matrices are shown in Tables 28^30 . Most coefficients 
* are small within Groups I and II. Significant relationships 
between self concept and other research variables were in- 
dicated for Group III. Correlations from Table 38 indicated 

(1) Group I, self concept and trials, r = .46; 

gains and errors, r = .67 
trials and time, r = .52 
trials and errors, r = .76 
time and errors, r = .42 

(2) Group il, achievement and errors, r = -.57 

achievement and time,r ~ -.45 
trials and time, r .79 
trials and errors, r = .65 
time and errors, r = .82 

(3) Group III, self concept and achievement, r = -.50 

self concept and trials, r = .51 
self concept and time, r = .51 
self concept and errors, r = .64 
gains and trials, r = .53 
achievement and trials, r = -.49 
achievement and erirors, r = -.55 
trials and time, r == .47 
trials and errors, r = .89 

Figures 24-30 and Tables 37-38 display between group 
variations on the several criterion performance measures 
and point up the directions that difference? assumed for 
^s m this study. Group II needed more trials, required 
more time and made more gains than Group T or Group III. 

'^he hypothesis stated that learner performances on 
achieve) lent , error rate, and rate of learning would not 
vary systematically when reinforcement schedules were 
varied The hypothesis is accepted for achievement, total 
errors, total time, total tr-als and rate of learning. 



The exception here is gains. The hypothesis is accepted for 
differences between Group I (0%) and Group III (100% rein- 
forcement- iu-l.(Hlule) on actual gains, (a Typo TI f^rror is 
risked lu.MH. l,y <'on<-.l uciing that the groups do not differ, when 
some other statement about the groups might actually be true) 
but rejected for differences between 0% and 30% random sche- 
dules. The main effect of knowledge of results plus praise 
statements on a 30% schedule is significantly superior to 
treatment of knowledge of results only. Group II (30% random 
iv >odu.le) dit-tored significantly from Group T on the mean 
number of actu.U. gains made from pre test to post-test scores 
for the tmit on fractions of the IPI Math program. The risk 
here is i 'J'ypf .1 error: Rejecting the fiyprifh&uir^ v;hen it is 
true. The probability of a Type I error ir .05. 

Self Concept and Treatment 

The hypo^Jiesis stated that there are no significant re- 
lationnhipj-i bt'tweon self concept P scores and effects of 
positive rein lor cement schedules on learmir performances for 
Ss in a CAX math program. 

Usintf rislicaVi Z distribution to teyt the differences be- 
tween groups on self concept and performance correlation co- 
efficients, the following significant probabilities are in- 
dicated : 

(1) .Min?'. r, Croup I. and Group fJ, p " .o;^ 

r, Cto-ip 1 and (;roup III, p - .0^ 

(2) v -hi clement r. Group I and Group II, p = .004 

r, (Iroup 1 and Group III, p - .001 
r. Group II and Group III, p = .001 
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(3) Trials ^ r. Group 1 and Qroup II/ p « .01 

r, Group II and (Sroup III, p = .001 

(4) Time, r, Group I and Group III, p = .001 

r. Group II and Group III, p «= .001 

(5) Errors, r. Group I and Group III, p = .001 ' 

r. Group II and Group III, p - .001 

The hypothesis is rejected as significant relationships 
l)etween self concept, reinforcement and learner per forniuncos 
nro indiccitfcjil. 

T reatment vs Performance 

Analyses of variances between groups were computed 
using (1) pre-post test gains # (2) total time in minutes 
and tenths of minutes r (3) total errors over K trials # (4) 
rate of learn.uncj (gains/total time) r (5) achievement (gain/ 
gain needeci) percentage r and (6) total trials as the depend- 
ent variables. A summary of the analyses is shown in Tables 
31-36. Tcxbies 37 and 38 summarize the means and estimates 
of treatment effects for each group of Ss on six performance 
criterion measures. A complete summary of research analysis 
is found in Appendix F. 

The test of the effect of reinforcement on gains v/as 
significant .it the .05 level of confidence liOtv/ecn Group 1 
and Group II (LSD - 9.2896). Group II mado rngnif icantly 
more gains ^i;.jn Grr.^p i. This group received praise: state*- 
ments ?>0i time on a random schedule m addition to 

knowledge nT' ^:es^ll^.s 100% of the time* other data of the 
ol)f:r*r ''';>fnu>nt etfectr; indicated di f f ei oniroi: bel\A^oen 
qrouf* mOfjn.s ho n<^ rreater than chanr^:. {t<r!»]4i 
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Table 4. Summary of polynomial equations for total sample 



Sample 



TOTAL GROUPS 

1, 2, 3 

1, 2, 3 

1, 2, 3 

1, 2, 3 

1, 2, 3 



Crit erion 



RESPONSE 
ACHIEVEMENT 



GAINS 



TOTAL TRIALS 
TOTAL TIME 
TOTAL ERRORS 



Prediction 



EQUATION 

Y * 182.799-. 3741X * 

Y " 14.9616".fU9r, >x 

Y = 359.350 H .VVlR^iX 

Y - 185.7102 +.099'S3X 

Y =s 101.045 1- .40691X- 



*Y= Criterion Performance 
X= Self Concept 
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Table 5. Analysis of variance table within group I, for 
dependent variable gains 

^Q^J^^^E DP . SUM OF SQUARES :4EAN SQU ARES 

REGRESSION 1 152.68691 . 152.68691 

KRROR 14 1930.15057 137.86789 

TOTAL 15 20n2.R3749 

K'-itOUARK " 0.071 iO STANDARD 1:hrOR « 11.74171 
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Concept 

Figure 9. Plot residuals for gains vs self concept for 
group I 
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Table 6. Analysis of variance table within group II, for 
dependent variable gains 





SOURCE 


HP 


SUM OF SQUARES 


MKAN SQUARES 


REGRESSION 


1 


57.93961 


57.93961 


ERROR 


14 


6407.43476 


457.67391 


TOTAL 


15 


6465.37438 




R-SOUARE = 


0.00896 


STANDARD ERROR « 


21.39331 





-43.13 




-34.50 




-25.87 




-17.25 




-8.626 
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V. 


0.00000 
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17. 2-. 
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L 


25.87 








34.50 




43.13 



245.0 257.4b 269.80 282.20 294.60 307.00 

.Self 
•Concept 

Figure 10. plot residuals for gains vs self concept for 
group II 



Table 7. Analysis of variance table within group m, for 
dependent variable gains 





SOURCE 


Dip 


SUM OF SQUARES 


MEAN SQUARES 




1 


68. 36145 


68. 3G143 




M 


:i i«M).H77n:i 


170.77699 


TOTAL 


15 


2459.23938 




r-.^ouarl: - 0. 


02779 


STANDARD ERROR = 


13.06816 





--i9.(,2 . 




-31.69 




-23.77 




-13.84 




-7.924 
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0. 000 00 
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2.-.'..d 270. a 2^6.6 302.4 318.2 TTO" 

Self 

Fiquro 11. Ploi- rcsUlunls for rjains vs fsolf concept for 
group ITT 
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Table 3. 



Analysis of variance table within group I, for 
dependent variable achievement 



in-' 



i:rrok 



70'l'Al. 



1 
14 

0.07130 



GUM OF SQlJAUrsF. 



405.94881 
5286.785^6 
4f)92.7 34 38 



STANDAKI) F.*^ROR 



40^>.'J4881 
377.62754 

19.43264 





-42.97 




-34.37 




-25.78 




-17.13 




-n. ';>'»4 
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1% 
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S.f>')4 
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2-J.78 
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34.37 




42.97 



23771) 20 5 .'2 27TZ1 281.6 289. 8 298.0 

So L f 
Cnuoopt 

Kiijuro 12. riot rcsi<Uinln for nchi ovomontn vr; r^olf concofit 
(or qroiip T 
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Table 9. Analysis of variance table within group II, for 
dependent variable achievement 



SOURCE 



TOTAL 

R-SQUARE = 



DF 



1 
14 
15 

0.01388 



SUM OF SQUARES 



75.48500 
'i3l39.4'">250 
5434.93750 

iJTANDARD ERROR = 



MEAN SQUARE 



75.48300 
3H2.fa803 

19.56573 





-3;>.2 i 




. IS 




-21.14 




-14.09 




-7.047 


R 




I:: 


0.00000 


s 
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7.n.w 






V 


14.09 
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21.14 








::h. 18 ! 




35.23, 



+ 



245.0 



257.4 269. R 282.2 294.6 307.0 



Cvincept 



l''i.ti»ro 1.3. Plot rofjulnnln for nchrovcTnfjntr, vr; r.olf concept 
for qroup II 
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Table 10. Analysis of variance table within group Illr for 
dependent variable ach'-'evcment 





SOURCE 


DF 


SUM OF SQUARES 


MEAN SQUARE 


REGRESSION 


1 


2117.02198 


2117.02198 


ERROR 


14 


6276.72801 


448.33771 


TOTAL 


15 


8393.75000 




R-i>QUARE = 0 


.25221 


STANDARD ERROR - 


21.17398 





-38.27 




- <0 .()! 








-13.30 




-7.f,S4 
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0,00000 
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.i0.61 
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255.0 270.8 286.6 302.4 318.2 334.0 

Self 
Concept 

Figure 14. Plot residuals for achievements vs self concept 
for group TTT 
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Table 11. 



Analysis of variance table within group I, for 
dependent variable total time 



SOURCE 



DF 



SUM OF SQUARES 



MEAN SQUARE 



REGRESSION 
MRKOR 
TOTAL 
R-SOUAUi: = 



1 

14 
L'j 

0.()i'J31 



431.43719 
.^.1003.53021 
22 135.01741 



STANDARD KHUOR 



431.43719 
15G4. 54144 

i'i. 55428 





-71.711 




-57.37 




-43.02 




-28.68 




-14.34 
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Figure 15. Plot residuals for total time vs self concept 
for group I 
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Table 12. Analysis of variance table within group IT, for 
doptindont variable total time 



SOURCE 



DF 



SUM OF SQUARES 



MEAN SQUARE 



RKGUHSSION 

ERROR 

TOTAL 

R-SQUARE = 



1 

14 
15 

0.02068 



1070.55139 



50687.20339 



51757.75480 



STANDARD ERROR = 



1070.55139 



3620.51452 



60.17071 





-154.0 




-123.2 




-9 J. 44 




-61.63 




-30.81 


R 






0. 00000 
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30.81 
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T • 


61.63 
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r. 


12 3.2 




1'".4 .0 



24L'>.0 



237.4 



269.8 282.2 



294 .6 



i07.0 
Self 
Concept 



Figure 16. Plot residuals for total time vs self concept 
for group II 
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Table 13. Analysis of variance table within group III, for 
dependent variable total time 



SOURCF 


DF 


SUM OF SQUARES 


t4EAM SQUARE 


RKGRF.SSTON 


1 


19830.02369 


198 'iO. 02 369 




14 


5f)574. 00076 


4041.00005 


TOTAL 


15 


66404.02447 




R-SQUARE - 


0.25954 


STANDARD ERROR - 


63 .56886 



I 





) . 0 




-164.0 




-123.0 




-32.02 




-41.01 


i: 


0.00000 
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S2 .02 
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S 






164.0 
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255.0 270.8 286.6 302.4 318.2 334.0 

Self 
Conoopt 

Fiquro 17. Plot residuals for total time vs self concept 
for group III 
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Table 14. Analysis of variance table within group I, for 
dependent variable total trials 



SOURCE 



RHGUDSiUON 
KRKOU 
TOl'Al. 
R-SQUARE - 



1 

14 
15 

0.20789 



SUM OF SQUARES 



6204.21727 
23639.53273 
29843.75002 
STANDARD ERROR 



MEAN SQUARE 
6204 .21727 
1688.53805 

41.09182 



-111.9f 

-89.52 

-67.14 

-44.76 

-22.38 
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^ 0.00000 
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D 
U 
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2 12«» 3 8 
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1)7. 14 
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111.91 



25770 26572 27T75 28TT^ J89T^ 298.0 

Self 
Concept 



t'ltuiro 18. Plot-, rcsiflunln for total trials vs self concept 
Tor <.jroup I 



Table 15. Analysis of variance table within group II, for 
dependent variable total trials 



S OURCE DF SUM OF SQUARES MEAN SQUARE 

REGRESSION 1 8708.21534 8708.21534 

ERROR 14 64885.53471 4634.68104 

TOTAL 15 73593.75009 

R-SQUARE - 0.11832 STANDARD ERROR = 68.07849 





-138.5 




-126.8 




-95.11 




-63.41 




-■U.70 
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0. 00000 
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Self 
Concept 

ri<turc 19. riot residuals for total trials vs self concept 
for group II 
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Table 16. Analysis of variance table within group III, for 
dopondent variable total trials 



SOURCE 



REGRESSION 
R-SOUAHK - 



DF 



SUM OF SQUARES 



U 

is 

0. i j'Jil 



20567.10627 



r>Hft07. 89378 



7') i7r>.00()0y 

STANDARD liIRHOR 



MEAN SQUARE 
20567.10627 
4200.56384 

f,4. 81175 





-141. H 




-113. 1> 




-85.12 




-56 . 75 




-28.37 


R 






0.00000 


s 




I 


28.37 


D 




I' 


56.75 


A 




h 


85. 12 




il S. '. 




• 141.8 



+ 



+ 



TT5T[.' 270 .8 286.6 302.4 318 .2 334.0 

"Self 
Concept 

Fiqurc 20. Plot residuals for total trials vs self concept 
for group ill 
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Table 17. Analysis of variance table within group I, for 
dcpomiont variable total errors 



SOURCE 



DF 



SUM OF SQUARES 



MEAN SQUARE 



REGRESSION 
ERROR 



1 

14 



TOTAL 15 
R-SQUARi: = 0.08003 



69.81287 
741.62462 
811.43750 
STANDARD ERROR 



69.81287 



52.97318 



7.27826 





-14.32 




-11.61 




-8.714 




-5.809 




-2.<)04 


R 




E 


0.00000 


S 




r 


2.904 


D 




U 


5.809 


A 
I. 


f5.714 


'J 






11.01 




14.52 



T:>7.f) 2()5.2 273.4 281.6 289.1 2'TS7^ 

f^elf 
Concept 

Figure 21. Plot residuals for total errors vs self concept 
for group I 
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Table 18. Analysis of variance table within group 11, for 
dependent variable total errors 



SOiiUCE 
UK(r.<rf.ssiON 

TOTAL 
R-f^QUARE - 



DF 
1 

14 
15 

0.051314 



SUM OF SQUARES 
57.67095 

yaa. 07904 

.\045. 75000 
STANDARD ERROR 



MEAN SQUARE 
57.67095 
70.57707 

8.40101 





-17.79. 




-X4.23 




-10.67 




-7.118 




-3.559 


R 




E 


0.00000 


S 




I 


3.55^ 


D 




U 


7.11H 


A 




L 


10.67 


S 






14.23 

1 




17.70i 



+ 



+ 



245.0 



2 57 ."4 IWTB 282.2 294.6 307. d 



Self 
Concept 

I'inurc 22. Plot ronidualr, for total errors vs nolf concept 
for group IT 
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Table 19. Analysis of variance table within group III, for 
dependent variable total errors 



SOURCE 


DF 


SUM OF SQUARES 


MEAN SQUARE 




1 


2313.16543 


2313.16543 


IlKltOK 


14 


U!f.O .H34r)7 


233. 34532 


TOTAL 


15 


5580 .00000 




R-SCUARE ~ 


0.41454 


STANDARD ERROR - 


15.27564 





-43.48 




-34.79 




-26.09 




-17.39 




-8.G97 


R 




K 


0 .00000 


l\ 




I 


K.(.'i7 


D 




U 


17. 19 


A 




L 


26.09 


S 






34.79 




43.48 



2/»).0 270.8 286. 6 30273 318.2 334.0" 

r.olf 
Concept 

Pirfurn 23. Plot rcsidualn for total errors vr; self concept 
for group III 
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Table 20. Analysis of variance table for dependent variable 
gains, group 1, 11, and III 



SOURCE 



DF 



SUM OF SQUARES 



MEAN SQUARE 



REGRESSION 

ERROR 
M'(vrAi. 
R-iltjUARlJ 



1 

46 

0.00013 



4.03782 
12023.81220 
1 ;io;i7.n'.no?. 

STANUAKl) KRHOH 



4.03782 
261.38722 

If). 16747 



R 
E 
S 
I 
D 
U 
A 
h 



-47.44 
-37.93 
-23.46 
-18.97 
-9.488 
0.00000 
9.488 
18.97 

:»«.4() 

37 .93 
47.44 



-I- 



243.0 262.8 280.6 298.4 316.2 



334.0 
Self 
Concept 



Figure 24. Plot residuals for gains vs self concept for 
groups I, II r and III 
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Table 21. Analysis of variance table for depondont variable 
achiovcment, groups I, II # and III 



SOURCE 



1)F 



SUM OF SQUARES 



MEAN SQUARE 



REGRESSION 
ERROR 

'total 

R- SQUARE « 



1 

4 b 
47 

0.U7308 



1465.84837 
18591.72976 
20057.57814 



1455.84837 
404.16803 



STANDARD ERROR =20.10393 20.10393 





-38.79 


J- V+ 






J. 




-31.03 








J. 










-13.51 






-7.7j9 




R 


0.00000 


f 


K 




S 






T 

i. 


7.759 




D 




+ 


U 


15.31 




A 




+ 


L 

H 


21.27 




l\ 


31.0 3 











245.0 262.8 280.6 298.4 316.2 334.0 

SQlf 
Concept 

Figure 25. Plot residuals for achievement vs self concept 
for groups I, II # and III 
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Table 22. Analysis of variance table for dependent variable 
total time, group;; I» 11, and III 





SOURCE 


DF 


SUM OF SQUARES 


MKAM riQUARE 


REGRESSION 


I 


10387.49537 


10387.49537 


ERROR 


46 


144009.24255 


3110.63570 


TOTAL 


47 


154396.73791 




R- SQUARE = 


0.06727 


STANDARD ERROR = 


55.95208 





-216.0 




-172.8 




-129.6 




-86.40 




-43.;?0 


R 






0.00000 


T 


4 3.20 


D 






86.40 


A 




L 


129.6 


S 






172.8 




216.0 



.1. 



245.0 



;>62.8 280.6 



298.4 316.2 334.0 

Self 
Concept 



Figure 26. Plot residuals for total time vs self concept 
for groups 1, XI, and III 



107 



Table 23. Analysis of variance table for dependent variable 
total trials, groups I, II, and III 



SOURCK 



l)F 



SUM OF SQUARES 



MEAN SQUARE 



REGRESSION 
ERROR 
TOTAL 
R-SQUARE = 



1 

47 

0.17854 



32882.80275 
151283.86297 
184166.66668 
STANDARD ERROR = 



32882.80375 
3288.77963 

57. 34788 





-170.3 




-136.2 




-102.1 




-68.12 




-34.06 


R 




E 


0.00000 


S 
I 


34.06 


D 




U 


68.12 


A 




L 


102.1 


S 






136.2 




.170. ^ 



+ 4 



TTTa) 2bi."B 280. 2y«."4 3T6'. 2 



Trr.o 

Self 
Concept 



Figure 27. Plot residuals for total trials vs self concept 
for groups I, II, and III 
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Tabic 24. Analysis o£ variance table ^or dopondont variable 
total errors, groups I, II, and m 



SOURCE 



REGRESSION 
ERROR 
TOTAL 
R-SOUARE = 



DF 



1 
46 
47 

0.23050 



SUM OF SQUARES 
1734.30833 
5789.67083 
7523.97916 

STANDARD ERROR 



MEAN SQUARE 
1734.30833 
125.86240 

1 1. 21884 



ERIC 





-47.22 






-37.77 


• 




2 S • 33 






-18.88 






-9.444 
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0.00000 
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A 






I, 


28.3 3 




r. 
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47.22 





J. 

4- 



t 



•4-4 



24570 262.8 280.6 298.4 316.2 



334.0 
self 
Concept 



Figure 28 



Plot residuals for total errors vs self concept 
for groups I, II and III 
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Table 31. Analysis of variance between groups on variable, 
gains 





SOURCK 


UF 


SUM OF SQUARES 


MEAN SQUARF.S 


VARIANCE 
COMPONENTS 


Corrected Total 


47 


12027.8500 






Treatment 


2 


1020.3987 


510.1993 


16.5993 


Expt. Error 


45 


11007.4512 


244.6100 


244.6100 



Standard Error of Diff. 5.5295 Least Standard Difference 

at the 05. level 9.2896 



Table 32. Analysis of variance between groups on variable^ 
achievement 





SOURCE 


DF 


SUM OF SQUARES 


MEAN SQUARES 


. VARIANCE 










COMPONENTS 


Corrected Total 


47 


20057.5781 






Treatment 


2 


536.1562 


268.0781 


-10.3582 


i:xpt. Error 


45 


19521.4218 


433.8093 


433.8093 



Standard Error of Diff. 7.3638 Least Standard Difference 

at the 05. level 12.3712 
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Table 33. Analysis of Variance between groups and variable, 
total trials 





SOURCE 


DF 


SUM OF SQUARES 


MEAN SQUARES 


VARIANCE 










COMPONENTS 


Corrected Total 


47 


184166.6666 






Treatment 


2 


1354.1665 


677.0832 


-211.5885 


Expt. Error 


45 


182812.5001 


4062.5000 


4062.5000 



Standard Error of Diff. 22.5346 Least Standard Difference 

at the .05 level 37.8582 



Table 34. Analysis of variance between groups and variable # 
total time 



SOURCE OF SUM OF SQUARES MEAN SQUARES VARIANCE 
COMPONENTS 

Corrected Total 47 154396.7379 

Treatment 2 3a99.9426 1949.9713 -87.1501 

Expt. Error 45 150496.7952 3344.3732 3344.3732 

Standard Error of Diff. 20.4461 Least Standard Difference 

at the .05 Level 34.3495 
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Table 35. Analysis of variance between groups and variable # 
total errors 





SOURCB 


DF 


SUM OF SQUARES 


MEAN SQUARES 


VARIANCE 










COMPONENTS 


Corrected Total 


47 


7523.9791 






Treatment 


2 


86.7916 


43.3958 


-7.6171 


Expt. Error 


45 


7437.1875 


165.2709 


165.2708 



Standard Error of Diff. 4.5452 Least Standard Difference 

at the .05 Level 7.6359 



TeUsle 36. Analysis of variance between groups and variable # 
latency rate 





SOURCE 




SUM OF SQUARES ' 


MEAN SQUARES 


VARIANCE 










COMPONENTS 


Corrected Total 


47 


2.8968 






Treatment 


2 


0.1279 


0.0639 


0.0001 


Expt. Error 


45 


2.7689 


0.0615 


0.0615 



Standard Error of Diff. 0.0877 Least Standard Difference 

at the ;05 Level 0.1473 
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Table 38. Treatment means X performance 





Gain 


Achievement 


Trials 


Time 


Total Error 


Self Concept I 


.27 


-.26 


.46* 


-.14 


.29 


II 


-.09 


.12 


.34 






III 


.17 


-.50* 


.51* 


.51* 


.64* 


Total 


.02 


-.27 


.42* 


.26* 


.48* 






Achievement 


Trials 


Time 


Total Error 




Gains 


1 -.07 


.50* 


-.06 


.67* 




II .39 


.34 


- . 05 






III -.05 


.53* 


.19 


.40 


■» 


Total 


.11 


.42* 


.07 


.22 








Trials 


Time 


Total Error 






Achievement 


I-.02 


-.01 


.06 








II-. 19 


-.45 


-.57* 






III-. 49* 


-.07 


-.55* 






Total 


-.28 


-.19 


-.42 










Timo 


Total Error 








Trials 


I .52 


* .76* 










II .79 


* .65* 




















III .47 


* .89* 



Total .60* .77* 

Total Error 
Txme I .42* 
II .82* 

111 .3 7* 

Tot.al .47* 

♦Significant at .05 level 
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SUMMARY, DISCUSSION AND RECOMMENDATIONS 

Summary 

•J'ho |.iHp.»:w ol thtiJ invc^stifjnt.ion was to romparo tho 
oiMt^ots t»t three prhcHlules of reinforcement, O'i, 30>. and 

on Ipainimf ptirt'ormancos of under educated adults en- 
rol Icvd in a CAX iVl level I) arithmetic prograrn .involving- 
five skills in uhe area of fractions; and further, to study 
the correlation ot these effects with Ss self concept scores 
a^; uKMsaiifil by t.lic Tennessee Self Concept Inventory. 7-. 
1 riMlin. nt |i . ••» I nil c« »nf-n:n{:t «.'»! f loin 1 Ih^ H-I prMfjr.an n:i 

orioiinlly *U-!; i-inoil !«y the Research for liot.t:eir .Schoc^Js, 
riiilvult.'lphi.i, ! iituiy Ivania, Cor presontat.ion to tUi via the 
IBM 1500 r::.-i.r'. Jtiuual System. The Tennesf.cic Self Concept 
Inventory wui, .adapted for CAI presentation. The program 
varied in three- waysi, 0%, 30%, and 100% pofsitive reinforce- 
ments. AU pr<.grain:j utilized knowledge of results following 
every response. 

■I'ho l»'t «hi:-- r:tiiHy wor<- 4H nduJt.r: vf ,1 nnl ;ir i 1 y '-.-n- 
rolled at t !k' '..>rth <:arolina Adult Learnimj Pc-sourceij Center 
in Spring 1'.»7m. i:ach had less than a high school educa- 
tion and o.irh i: laced at level D (approximately 4th grade) 
in f r .i.rt i-.i'.:^ <ho cjmpnter-managed IPIPT (Indiv^duan.y 
rrtvu*> « I'e.) iu«:i.ion Placement Tost). 

.-i; uo:-: I iaak w^imen, most of whom liad chilrir^m, were hus- 
iMn.i'.iitis, \voit.- on v.;.;) faro, and were being pai;J a :;tiptind to 
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gain adequate educational skills for a high school equiv- 
alency diploira to be qualified to enter a competitive labor 
market, and become self sustaining and able to relinquish 
welfare benefits. Ss were randomly assigned to one of three 
treatment groups. There were 16 Ss in each treatment group. 
After placement at level D fractions, Ss took a pencil and 
paper pre-test to assess their entering mastery of the five 
skills to be taught. Ss engaged in CAI sessions on fractions, 
consisting of 50-trial sessions, until their error rate had 
dropped below 5% on a completed session. Number of sessions 
ranged from 1 to 6? all S^s had at least 50 problem trials, 
varying in multiples of 50 up to a maximum of 300 problem 
trials. Ss were self-paced. When errors dropped below 5%, 
Ss took a paper and pencil post-test to assess achievement 
of the five skills in fractions. Self concept scores obtained 
and processed ^'ia CAi for all enrollees as part of the initial 
guidance program of the Center were utilized as an independent 
correlated variable in this study. The dependent variables 
(criterion measures) for this study were: (a) pretest -post- 
test gains, (b) percentage achievement, (c) total time to com- 
plete the CAI program, (d) total trials, (e) total errors 
and (f) learning rate. The dependent variables were evaluated 
for level of significance by analysis of covariance, one-way 
analysis of variance and by a multiple regression program. 
All variables are shown in Table 39. 
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Table 39. Variables of the study 
Independent Variables 



Treatment 



Conditions 



B 



100% Knowledge of results 
0% positive reinforcement 
random assignment 

100% knowledge of results 
30% positive reinforcement 
random schedule 
random assignment 

100% Knowledge of results 
100% positive reinforcement 
random assignment 

Self concept score?. 
Self assigned 



Dependent Variables 



Variable Criterion 





Total gaiiiS 


V, 

• ♦ 


Percentage Achievomont 




Total Time in tenths of minutes 


^4 


Total Trials to acquisitions 


^5 


Total Errors to acquisition 


\ 


Learning rate 
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Table 40. Random assignment of Ss into treatment groups 





No Reinforcement 


Variable Ratio 


Continuous 




30% Reinforcement 


Reinforcement 


Group I 


Group II 


Group III 


n « 16 






n » 18* 


n - 18* 



*2 Ss were randomly eliminated to equalize the groups. 
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Discussion of Findings 

The hypotheses of this experiment are listed in Chapter 
I and tested in chapter IV. The following is a brief dis- 
cussion of the findings concluded from the testing of the 
hypotheses . 
Self Concept Variable 

There is a significant relationship between self concept 
and treatment effects on achievement, rate of learning and 
error rate. There is a relationship between self concept and 
100 percent reinforcement on all dependent variables except 
actual pre-post test gains. Self concept, as measured by 
the Tennessee Inventory, was related to the effectiveness 
of praise statements on CAI learning for this sample. The 
preliminary test of sample homogeneity disclosed that self 
concept scores distributed randomly over a very narrow range. 

The sample of self concept scores is significantly dif- 
ferent from Fitts' normal population of self concept scores. 
(See Figure 29) . The sample does exhibit a normal distri- 
bution but different from the Tennessee Normed Sample. With- 
in the normed distributions, means as low as the research 
sample mean would have occurred less than .02 percent of the 
time. Scores this low should predict maladjustment and inca*- 
pacitating emotional problems. The research sample, on the 
contrary, is composed of highly motivated, self directed, 
attractively composed, socially competent, striving and con- 
structive black mothers. Whatever their socio-economic 
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situation is, they have adjusted to it to the extent that 
they are not patients in mental hospitals nor are they 
alienated from their own ethnic group. The high signif- 
icance of the difference between the sample and the normed 
group suggests a possibility of some inadequacy in the as- 
sumption of self concept inventory content validity as an 
adjustment instrument. In this instance its utilization as 
a discriminator of social and emotional maladjustment is not 
upheld. 

This description of the self concept characteristic of 
Llju sample may be tho most significant finding of the study. 
Effective social reinforcements for this sample may be quite 
different from those of other socia-economic or ethnic groups. 
Self Concept and Dependent Variables 

There are significant relationships between self concept 
scores and outcomes: gains, percentage achievement, trials, 
time and errors. Those obtained included: 

(a) . A negative relationship between self concept and 
achievement, i.e. high self concept obtained lower achieve- 
ment. This could be interpreted to indicate for this sample 
that those Ss more sure of themselves tended to be careless 
and less concerned about increasing their achievement level. 
They entered the CAI activity with less motivation to gain 
mastery than low self concepts. They may have perceived less 
nc«.d for attention i.o accuracy. They may have engaged in 
more accurate guessing and thus reached an errorless level 
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on the instruction. Their fastest scores then reflected in- 
adequate mastery. This interpretation must be accepted with 
caution as no control for guessing was provided. The nega- 
tive relationship showing could be due to inaccurate self con- 
cept measures, inadequate sample size, or other variables 
operating in the CAI situation not brought under control in 
the research design. 

vb) . A weak relationship exists between total trials, 
time and errors on the variable self concept (r = .43) . 
Higher self concepts required slightly more trials to reach 
errorless mastery. This relationship is not un^'sual if the 
reasoning for the interpretation of (a) above is accepted. 
For this sample, if higher self confidence resulted in care- 
lessness, guessing and low level achievement, then this same 
trait would reflect more errors, more trials and thus more 
time. Trials, time and errors are confounded in this CAI 
instructional design. An increase in errors precluded an in- 
crease in the others. 

Another way to examine these variables is to compute 
and compare rates. Times per trial, gains per trial, gains 
per time and trials per gain were computed. Table 41 displays 
these four rates within treatment groups for above avflrage 
and below average self concepts. Figures 30-33 display graphic 
comparisons of these rates. It should be noted that differ- 
ences between means for above and below averages exist; had 
the samples been larger, significant differences might have 
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been exposed. If treatment operated independently on any of 
the four rates it was not significantly identified. The 
wi thin-group differences are generally greater than between- 
group differences. Group II displays a greater withm-group 
difference on gain rate over time and trials than does group 

I or group III. In group II Ss with higher self concepts 
achieved considerably more gain points per minute of trial 
time than low self concepts. Also, within group II Ss with 
higher self concept? (Figure 30) took more trials. They took 
more trials and total time but were more efficient, they 
earned more points for each trial than either of the other 
two groups. 

The pattern of behavior on time per trial was similar 
for each group, low self concepts (Figure 33) took sightly 
more time than higher self concepts, with group II taking 
the most time. Figure 30 displays the un^-queness of group 

II again; here higher self concepts required more trials for 
each gain point than low self concepts. This pattern is 
the reverse for groups I and III. Within group I self con- 
cept makes no difference; whereas, in group III self concept 
makes some difference. Continuous praise of high self con- 
cepts produced more errors. Also, the higher the self con- 
cept the more time it took to mastery, praise acted as a 
distractor . 
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Above Av. B.C. 
Below Av. S.C. 



Group T 



Group II 



Group III 



Figure 30 



Mean number of trials per gain for above average 
and below average self concepts within each 
treatment group 




i 1 



'mmm 



Above Av. S.C. 
Below Av. S.C. 



Group I 



Group II 



Croup 111 



Figure 31. 



Mean number of gains per trial for above average 
and below average self concepts within treatment 
groups 
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16 
14 
12 
10 
8 
6 
4 
2 



Above Av. .S.C 

r.o3ow Av. r:.c 




Group I 



Group II 




Group III 



Figure 32. Mean number of gains per minute for above and 
below average self concepts within treatment 
groups 




Group I Group II Group III 



Figure 33. Mean number of minutes per trial for above and 
below average self concepts within treatment 
groups 
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Knowledge of Results vs Praise Statements 

foi* each i.-<^sponse, additionally group:^ Jl -snri II.' rrrejved 
praise sta< (^rno.i* s . The qronp roooivint, knov;lc'dgc ol results 
did not pcrioiiu sujni f n?ant ly dii rorcni- irorv* the o^h'..r groups 
on porcentaqe n^i-hi ev:*raon ' , »r''or rat.e, le^sponse ratf, or Learn- 
inq rate ^j.iiv-. po- i.nvi'.ir'.?; . it -..mr expert -v." that the addi- 
tion of pr<iis£ i; t.> ^.•'-•nen'. i> t'^ knowledtio of re;;.ijitr v>uld accel- 
v;r.i*o .in«i 1 1^• i. .(:;.• i .niini;i. 

Knowit ii rt.T.nl. t.^v »>i r.impJc oon t in!i.i' i on mny he the 

roinforcHMtHM', f v*«.ri in.foii'ry tP.al hn:-.t tj.Lr. rincfr:: ' paradigm. 
This tindiiuj i^..* intuc p/etejd v/ith caution sir^rn there was 

no control for knowlodgo of ic'sults. Had a group been included 
who recei^',.\'4 rr> .-.no^jledge of results, snd o .jronp who received 
only praiso at^i j;ii<f;nts, -i mort. at.ii nxi'. xvc <^';/n':t;pt r;i reinforce- 
ment could h.ivo i;»>c'n tested. 
Reinforcement Treatment Variable 

There is no significant difterence among the treatments on 
percentage achievement, erro*. rate, total trials, total time or 
learning roto. Thnro is a significant xelcit lonship between rein 
forcement srhMiinlo md \moi;nt of gain on ^^r: immediate retention 
(postest) ii.^-.t. 30% variable-ratio scheduie pra.ine statements 
treatment .Ti onn arnir-vod r.i qn x r i cmi. J y groritor gnin:-; than did. 
tho no ptiiii,* :;J .it.t.iticiii i.» fjrf>:t|., Imf < h'T'.; ill w.i r;.i gn i f icant 
differenro ^orv«"»c-!j the TJOi wciritiblo inched'] .1 o groups and 100% 
continuous ..i-ht-^dn la rjrniip nor b<ji-.vroer: tiic no praise statement 
group and the 100'^ continumjr, schedule groMp. 
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rtinci^ pYMi:-.o at:atomunt55 woro assumorl l-.o \)V. Ir.ii ndd 
secondary reinforcors it was expected that tho prainc state- 
ment grovip would make less errors. The concept of individual 
differences and self pacing was a basic assumption of the 
study, even go» it was expected, from treatment effects, that 
the praise statements groups would take less trials and tiir.e 
to master I ho ^ skills embedded in the CAl fractions module. 
Tt was alr.o oxpoctcd that treatment would effect •jrriAter gainr; 
and percentage achievement. 
Self Concept and Treatment Effect 

The data indicated that knowledge of results was less 
effective than praise. Higher self concepts took less time but 
made more errors ♦ Low self concepts took more time and trials 
but made more gainc per trial. 

30% schedule was most effective for aJ.l groups on time, 
errors and trials. Higher self concepts obtained higher per- 
centage achievement. Low self concepts took less trials per 
gain and made more gains per minute. 

100% praise schedule was more effective than knowledge-of- 
results-cnly . Higher self concepts took more trials per min- 
ute, made more errors and more achievement than the other 
groups. They indicated a faster response time. The above 
observations suggest that self concept is related to effec- 
tiveness of verbal praise schedules. 



From Figure 34 it can be observed that learners who 
made the least errors did not necessarily achieve the 
highest number of pretest - postest gain points. The 
postest was administerca off the computer after instruct- 
ion was completed or errorless. The postest was an out- 
side criterion measure and could be considered a retention 
measure. Ss who experienced more practice trials to 150 
made successively higher gains, xhose Ss who continued to 
make errors beyond 150 trials were engaged in ineffective 
learning. Some factor other than variables in the study 
may have come under the control of the reinforcement 
stimulus. Table 42 indicates that those learners with 
the least enabling skills took more practice trials but 
actually made more gain points than Ss with errorless 
practice on 50 trials who already possessed conE-iderable 
enabling level of mastery. For 85% of the samples, the 
more practice (and relatedly more errors) the more gain 
points achieved. The learning curve on Figures 35, 37 and 38 

displays a close correspondence between the learning curve of 
Ss in the study and the classic learning curve. All groaps 

exhibit a sharp drop in error rate and a leveling off over 

time which means that the principles of learning developed 

from studies of children and lower organisms apply to 

undereducated adults as well. 

Figure 35 compares the mean learning rate of the 

three groups. Group I displays more erratic patterns than 

the others but over all they make less errors. It can be 
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Table 42. Pretest, post-test and gains as a function of 
sessions attended 



Number oi! 
iiostiions * 

1 

2 

3 

4+ 

*50 trials each 



M 


Sample 


Pro tost 


Post-Test 


Grj ins 


6 


13 


84.96 


96.06 


11.1 


20 


43 


74.43 


97.44 


23.01 


13 


28 


65.27 


91.1 


25.83 


7 


15 


55.96 


73.03 


17.01 




(K » 50 trials) 



28% 
Scunplc 



K Sessions 



15% 
Sample 



100% 



4+ 



Figure 34. Proportion of sample making last error on 
session K 
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Learn 



f9 Learn 



- 9 Error. 



- 9 Error. 



/ 



,B Learn 



\i - 



9 Errors 



/ 



9 Learn 



Trial 1 



Trial 2 Trial 3 



^1-9 Error 



Trial 4 



p (learning on trial n)=(l - 9)" " ^9 



or 



p{n)=l-(l - 9) 



n 



Fiqure 36. Tree diagram of probability of learning 
on any trial 



scon that <iioup II made the most errors but also made the 
most gains when trials were loss than 150. Group III in- 
creased in learning rate over time whereas the other two 
groups, though loveling off, display a steady decline 
in Gfficioncy. The effects of varied reinforcement are 
lessoned ovor time. 
Application to Learning Theory 

Ddta frcnu this investigation can he applied tn a 
mathematical model of learning theory to ansv/er some quest- 
ions about CAT utilization with undereducated adults at the 
Adult Lodrnincj Resources Center. Data from this study can 
relate bacK to theory and assess the dfigroc- of accuracy that 
theory can nrodift to instructional pr.ici ice. The (situation 
of the Learning Ceater Laboratory is not too difiorent from 
ABE Learning Laboratories across the States of North and South 
Carolina and Virginia so that tentative inferences can be made 
to those situations from this study. In this instance, 
inferences derived from theory-related data would be less 
suspect than predictions derived purely empirically. Selected 
questions which may be answered by theory include; how many 
pracLici? trial;;, how much time ami h(iW many errors should S» 
experience for maximal effectiveness and efficiency? Also, 
when instruction is programmed for self pacing by such devices' 
as electronic teaching machines, what differences obtain due to 
dif feren.r. •-, bi'iv/eon individuals? What is the effect of errors 
on learnij.tj? i i* practice extends beyond errorless trials. 
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does a pattern of extinctionless error-making creep into the 
activity? Is learning cumulative over time or is learning 
always all-or-none on each practice trial? 

All-or-none theory states that single, unitary items 
such as math skills in the area of fractions, are learned as 
single events. No partial progress is made before or after 
the learning occurs. This thoery has been found to "...fit 
discrimination-learning and concept-formation experiments. 
Before learning, S cannot pass a test on a skill; after learn- 
ing, he can. Instructional trials, 1, 2,..., n,... until mas- 
tery provide opportunity to learn. The probability of learning 
on the first trial is 9. The probability of error is, 1 - 0. 
Theory states that there is no partial learning on trial 1, 
hence Ss who have not learned on trial 1 have not progressed. 
Thus the probability of learning on trial 2 is still e if S 
did not If^arn on trial 1. According to this theory, a group of 
learners who are at the same level of ability will progress 
as in Figure 39. IPX Math was designed such e (probability of 
learning on trial 1 is .85,) 1 - 9 is .15. (Figure 40 and 41 
and Table 43) 



1 Restle, Frank. The Relevance of Mathematical Models 
for Education; p. 113, 63rd Yearbook of the National Society 
for the Study ot Education. Part I, 1964 
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Figure 37. 



Number of K sessions learner attended before 
last error 
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Table 43. Theoretical vs sample data on the mean proportion 
of the possible number of items included in Trial 
K where last error occured 

(IPI MATHf success « P. 85? error « P. 15? p(K) al-.SS) 



Possible 


Errors 


K 


Items 


P 


Data 




2550 


p. 15 


1 


382.5 


.15 


297 


.12 


2250 


p{2)={l-e)© 


2 


337.5 


.13 


163 


.06 


1050 


p{3)«(l-9)29 


3 


157.5 


.05 


71 


. .03 


350 


p{4)=s(i-e)^e 


4 


52.5 


.02 


41 


.02 


300 


p{5)«{l-Q)^0 


5 


4.5 


.02 


18 


.01 


200 


p(6)-(i-e)^o 


6 


3.0 


-.01 


8 


.003 
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Figure 38 



Sample learning curve vs theoretical learning 
curve— number of items having last error on 
Trial K (theoretical) (p error - 1 - p success) 
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All-or-none theory says that the distribution of trial of 
learning will be the geometric distribution of p(n)=l-(l - e) 
The distribution of errors for this theoretical model and 
for Ss in the IPX research study appear in Table 43 . Figures 
39, 40 f and 41 display comparisons of theoretical distribu- 
tion to sample data. 

Learning is also hypothesized to be cumulative over 
time. The following model portrays the theory that learning 
is a function of time: p = F(t 'f h) - F(t). Here F(t) is 
the probability of learning by the beginning of trial K; 
1, 2, 3, ...n .; beginning t ^ o. The probability of learn- 
ing within any interval (t, t +-h) is written (F(t + h)-F(t). 

The consequences of both models is about the same, al- 
though they are used with different data. Both models 
can be applied to this research study. 

Table 45 and Figure 42 display a comparison of theo- 
retical data and sample data applied to cumulative theory. 
It can be seen from Table 44 and from Figures 37, 38, and 
39 that data distributions fit rather nicely to the math- 
ematical learning models. An exception is seen in Figure 
41. Ss made the highest proportion o£ errors on the third 
session K3 trial. A number of explanations may be in order # 
(1) the IPl p of .85 was established for paper and pencil 
instruction, the CAI terminal may have acted as an uncon- 
trolled treatment effect; (2) sample was too small; (3) 
probability learning theory does not account for differences 
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P (n) = 1 - 0 




*K = 50 practice problems k Session 
Figure 39. Proportion of items having last error on trial K 
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1 2 5 Z 5 g T"* 

*(50 problems each) K Trials 

Figure 40. Number of learners with last error on trial K 
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*K s 5Q problems K Trial 

Figure 41, Proportion of learners with last error on trial K 



Table 44. Cumulative learning curve data, proportion of 
errors at Trial K 



Cumulative Proportion Errors K Trials 



Data 






Theory 




Data Theory 




1.00 






.99+ 






D70 


351 / 


6 


.98 






.99+ 






SQfl 




5 


.95 






.997 






3/4 


329 46 


4 


.88 






.98 








300 


3 


.76 






.88 








340 


2 


.49 






.20 






297 


119 
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Table 45. Cumulative proportion of within group Ss Vs 
maximum mean time at first errorless trial 





Mean 




Cum. 


Mean 






Cu^. 


Maxi Cum. 




Pro. 


Maxi 


Cum. 


Pro. 


Time n 




of n 


Time 


n 




q£ n 


Group X 






Group III 








<20 = 1 




.06 


<40 


a 


2 = 


<40 « 3 




.20 


<60 




4 


.22 


<60 = 8 




.53 


<80 




6 = 


.33 


<80 = 9 




.6 


<100 




14 = 


.77 


<100 = 10 




.67 


<140 




15 = 


.87 


<120 » 12 




.80 


4200 




17 = 


.93 


4140 ^ 14 


s 


.93 


<• 220 




18 = 


1.00 


<150 = 15 




1.00 










Group II 






Theory 




.10 




<40 - 1 




.05 


<40 


=: 




< 60 5 




.29 


<60 




.29 




<80 = 7 




,33 


< 80 




.34 




< 100 « 9 




.52 


<100 




.56 




< 120 = 11 
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<140 




.72 




<160 = 14 




.82 


<160 
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<200 
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Figure 42, Cumulative proportion of learners and maxi 
mum time in minutes for K session on which 
last error was made 
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in reinforcement cchedulos, in which case individual fact- 
ors may have been operating to confound results. 

Conclusions 

In terms of scores on the immediate post test, the 
program utilizirig knowledge of results as the reinforcement 
was significantly different from the t)rogrnmr. iiliJixing var- 
ious schedules of praise statements in addition to knowledge 
of results. Differencas did exist between the groups on the 
other variables but were not significant. 

In summary, the programs, in order of descending effect- 
iveness, were 30% variable schedule, no reinforcement other 
than confirmation, and continuous reinforcement. These re- 
Bults are not <u>ntrnry to those obtained by bvjblin (]964) 
but they are more in agreement with findings by Krumboltz 
and Weisman (1962 b) , who found no differences betv;een sched- 
ules of reinforcement. It is suggested that significant 
differences might be obtained by (a) a longer program, (b) 
a different program, (c) a larger sample, (d) more control 
as treatment groups (e) a more sensitive criterion test 
such as delayed retention. 

It is suggested that praise statements as social re- 
inforcers may be necessary when learners are faced with a 
new situation, at that time they may need encouragement- to 
establish confidence in their own ability to handlt thti sit- 
uation. As confidence in the "ground rules" stabili'/.os, 
learners may then need a minimum of social approval and a 
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maximum of self approval, or knowledge of their own progress 
-viward reaching goals. CAI is new to learners of all ages 
and l*iVol^J (^t o<lu(jatioa, thorofore provision must be insured 
Lliat adiiqu.iLci orionLati on ami social reinforcement be pre- 
sented to all until their task in the situation is focused 
on learning the subject matter rather than security and 
social approval. Adequate orientation may be required for 
individualization . 

.The findings in this study can be interpreted to sub- 
mit aat.iate .Skinnor's statomefit (1954) that reinforcement should 
In- i nuuoiii.'itt? aim <U)tit. Ltiuou:; lintil acquiai Lion of ju-w .skills. 
If knowled(io ot results is indeed reinforcement it was al- 
ways immediate for all groups. This factor may have been 
coupled with thu Zeig.irnik effect, i.e. confirmation may 
have caused" "closure" wherein the Ss dismissed the item from 
further consideration. As Lublin (1964) suggested in his 
study, the results here may indicate that Ss who "worked" 
for the 30 percent variable praise statements profited most 
on t:he program (as measured by the post test) . Ss in group 

may have had to remain more active and attentive to obtain 
their praise statements. 

Implications and Recommendations 
The delineation of major problems in the continuing ed- 
Uw-ation of adults. is just beginning. Problems focusing on 
^it'.jracy skills, job retraining, updating of current know- 
If'I.jo, and l-husi-' involving pe:.»onal and social dovt-lopment 
can find innovauive solutions only through the concerted 
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efforts of behavioral scientists » professional e'lucators, 
loqisiators, theorists and educational technoloqists . So- 
phisticated experimental desians similar to those utilized 
in the physical and biological sciences can today be applied 
to education due to the development of instructional media, 
such as the IBM1500 system, which has the capability of more 
piu'cisio contioL ovoc tho variable^ opi'ratimj an Lho inKtruc- 
ional situation. Exporimentai dusiqns can aasint in tiio in- 
vestigation and clarification of some of the confusion re~ 
lated to effective instructional models, modes, strategies, 
programs^ methods , materials and outcomes. The experimental 
method holds promise as the method for investigating the 
phenomena of ioarnim,. 

This study investigated a n\imber of variables that may 
aid in the design of CAI materials and programs. The fol- 
lowing tont.itive model of tiie instruction situation permits 
the identification of suggojited problems for further research 



A = Input, personal characteristics, self assigned in- 
dependent variables. 

B «. Process: Independent variables; theoretical con- 
structs, techniques, media, modes, materials and 
programming strategies, and subject matter. 



< " > 

Instructional model of input, process and output 
embedded in a learning situation* 




Figure 4-1. 
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C a Output; outcomes; dependent variables; observable 
learner per tormances . 

!• Self Concept . — J.t is possible that self concept may 
be an appropriate criterion for assessing the need of social 
reinforcers in learning materials and it may operate differ- 
entially with learners at various age and at various degrees 
of progress xnto the learning activity. It is recommended 
that further research be conducted that applies to this con- 
cept utiii^iiig other self concept instruments. It is also 
recommended that research be conducted to design a more 
valid instrument. 

2. Reinforcement Schedules . — To determine the effects 
of differential schedules in CAI , it is important that social 
reinforcers be separated from knowledge of results. It is 
possible thcit the effects of praise statements are being 
masked by the use of response confirmation. it is recommend- 
ed tiicit further research be conducted to replicate this study 
with the addition of two treatment groups (1) no confirmation 
and no praise statement and (2) no confirmation but praise 
statements 30% variable schedule. 

3. CM. — There should be some research design used to 
control tiie mode of Instruction, ipl lends itself to this 
kind of study. The question of whether CAI ±s more effect- 
ive than other modes cannot be answered until outcomes are 
compared with outcomes of other modes. One suggestion is to 
repxicate this study using mode as treatment, with time, errors 
and achievement gains as dependent variables. Attitudes 
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toward CAI have not been researched, it is suggested that 
psychological constructs such as perception and motivation 
be investigated by utilizing them as dependent variables, 
subjecting them to treatments (CAI) and then testing for 
changes and outcomes on learning. 

4. Individual Differences in Learning Styles and 
Self Pacing . — The design of this experiment should be re- 
plicated and expanded to control and test for differences in 
learning styles, verbal vs audio, logic strategies and ways 
of attacking problem solving. Studies should be conducted 
to test the effects of different grade levels of ability, 
educational attainment, age and need on specific learning 
materials. Here background and personal characteristics of 
learners would be independent variables, outcomes would be 
dependent variables. Characteristics of materials suitable 
to specific groups could then be identified. 

Performance can be altered by the way in which praise 
is used during instruction. During early learning praise 
should follow all responses. After adjustment to the sit- 
uation, low self concepts should receive consistent praise 
for low level skills but intermittent praise for higher 
skills, whereas high self concepts should receive inter- 
mittent praise for low skills and knowledge-of-results 
only for higher level skills. 
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Appendix A. Self Concept 



Til \k i 



^^^T COPY 



Autllur: William lU I'itts 



Director of Research 
Nashville Mental Health Center 
Nashville 9 Tennessee 



Date of Test: 



1965 



Publisher: Cv^unsclor Recordings and Tests 
H;>x 6184 AcKlen Station 
Nashvil Icj p Tennessee 37212 



Gonei\il Do:.:ci:ij;tion : The Scale consists of 100 self descrip- 
tive :i'v at< montJi whicl4 the subject uses to describe him 
self. Tht.ro aro fivu possible responses ranging from 
completely false to completely true. 

Groups for which the test is intended: The test 
can l»o ailniiiii tercd to inciividuals or rjroups and can be 
use<t will, raihjc^chr, aqe 12 or higii^^r and haviny at least 
a sixLii i Lade leadiacj loveU It is applicable to the 
whole ran^je ct psychological adjustment from healthy r 
well adjunted people to psychiatric patien*:^. 

Purpose an(i Rucomn^ended Use: The scale v/as d*=»ve|oped as an 
intitnsn*' 't to measure the self concept and the test 
maiiiM I I'j' :^ tii.il rcriujt:* Ciin be- luif-d for ^-'ounseling 
clin.i»'il as:a»:.:imeiit and diagno.^is^ rorjoarch in i^obav-- 
ioral iiciijnctc, personnel selection* ^tc. The t.est pre- 
port>3 ir neau>ure now an individual perceive::; himself. 
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The dimensions of the test include the physical self, 
moral-ethical self; personal self? family self; social 
self and. self criticism. 

Administration: The scale is self-administering and re- 
quires no instruction other than those found in the 
test manual. A separate answer sheet is necessary • 
The scale is usually completed in 10-20 minutes and 
the mean time for administration is 13 minutes. 

Scoring: The scale can be scored either manually or with 
the use of the computer. The test manual suggests 
that computer scoring for 50 or more scales is avail- 
able from the publisher. A scoring packet for hand 
scoring is also available., 

Crites reviews the Scale in the Journal of Counsel- 
ing Psychology. Although he is critical of the test in 
several respects he indicates that the scale to a consid- 
erable extent fulfills the need of serving as a self con- 
cept measure. He says that it is simple for the subject, 
widely applicable, well standardized and multi-dimensional 
in it's description of the Self Concept.^ 



1. Crites, J. O., Tennessee Self Concept Scale, 
(review) Journal of Counseling Psychology, 1965, ppt 12, 
330-331. 
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The objectives of the IPI D level fractions are as 
follows i 

1. Identifies objects using 1/6, 1/8, 2/3, 3/4. 
2* Dividos setfi of objects into parts. 
i» Acltl:; tiiiy 2 Ti .u:! ioii:; with the aairiu rlonominftihtii: • 

4. Adds 2 fractions, same denominator which equals 
a whole number. 

5. Identifies an equivalent fraction for a given 
fraction, using pictures. 



I 
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IPI MATHEMATIC PRE-TEST 
LKVEL D, FRACTIONS (08) 

SKILL 1 SKILL 2 , SKILL i 



Total Points Total Points Total Points 



7 


100% 


10 


100% 


10 


100% 


No. of 




No. of 




No. of 




Points 


% 


Points 


% 


Points 


% 


6 


86 


9 


90 


9 


90 


5 


71 


8 


80 


8 


no 


4 


57 


7 


70 


7 


70 


3 


43 


6 


60 


6 


60 


2 


29 


5 


50 


5 


50 


1 


14 


4 


40 


4 


40 






3 


30 


3 


0 






2 


20 


2 


20 






1 


10 


1 


10 



SKILL 4 



Total Points 



12 


100% 


No. of 




Points 


% 


11 


92 


10 


83 


9 


75 


8 


67 


7 


58 


6 


50 


5 


42 


4 


33 


3 


25 


2 


17 


1 


8 



SKILL 5 



Total Points 



5 


100% 


No. Of 




Points 


% 


4 


80 


3 


60 


2 


40 


1 


20 
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IPI MATHEMATICS POST-TEST 



LEVEL D, FRACTIONS (08) 



SKILL 1 



Total Points 



7 


100% 


No. Of 




Points 


% 


6 


86 


5 


71 


4 


57 


3 


43 


2 


29 


1 


14 



SKILL 2 



Total Points 



10 


100% 


No . of 




Points 


% 


9 


90 


8 


80 


7 


70 


6 


60 


5 


50 


4 


40 


3 


30 


2 


20 


1 


10 



SKILL 3 



Total Points 



10 


100% 


No. of 




Points 


% 


9 


90 


8 


80 


7 


70 


6 


60 


5 


50 


4 


40 


3 


30 


2 


20 


1 


10 



SKILL 4 



Total Points 



12 


100% 


No. of 




Points 


% 


11 


92 


10 


83 


9 


75 


8 


67 


7 


58 


6 


50 


5 


42 


4 


33 


3 


25 


2 


17 


1 


8 



SKILL 5 



Total Points 



5 


100% 


No. of 




Points 


% 


4 


80 


3 


60 


2 


40 


1 


20 
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Number 



L 529 
L 555 

:. a 

L 13 
T. 50G 
1. 

1. 7 

I. 

I. 560 
L 14 
L 44 
L 18 
L 548 

I. :>o 



1. 

L 



11 

20 
L 45 
L 28 
Z 15 
L 549 
T. 27 
L 43 
:. 571 
r. 510 
r. 5fiG 
L 12 
L 26 
L 

L 33 
1. 511 



3 



1 

X 

1 

3 
1 
1 



3 



J. 

2 

1 

1 

2 

2 

2 

2 

2 

3 

2 

2 
1 

3 

1 
1 
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BEST copy AVAILABLE 
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Assignment of Learners to Groups (Continued) 

Numl.er Group 



1, OS** 


<f 


1. M 


•» 
1 


L 




1. 


1 

1 


L 24 


L 


L 23 


•> 


L 565 


2 


h 55H 


3 


r. :> 


'J 


1. 




L .-ta 




L 4 


1 


I, 5Cj i 


•J 
.1 


I, 52.< 


/ 


L 41 




L i5 




L 521 


3 


L 19 


2 


L 524 


3 


L i b 




L 553 


3 


Ii 562 


> 


L 37 


i 


L 16 




L 569 


3 


L 52!:. 


J. 


L 513 




L 516 




51 M 


J 


L 5^7 


< 


T. 40 




Z. 3 




T. 2 


/ 


I. i9 


I 
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Assignment of Lear no rs to Groups (Continued) 

Number 
L 567 
L 561 
T. ^.^H 
L 21 
L 528 
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Group 
1 

y. 
:> 

3 

1 



QtSJ COFY AVAiUSU 
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Appendix D. Tennessee Self Concept Documentation 



Course Name - 61000-OOx 
'■»r<iff rammer - Ron McCann 

M.u rtin Usi.il - CWOl (cjenfirato over iind pviM- for Hi.iulcrt 

rcaponso) 

rum*tiona Ur;cd - Move Buffer ^Buffor 

Audio Tape Used - One for Self Concept Test - VISDE-Bell- 

61000 and hold momentarily 

t 

Buffers - B4 - Used to Record Response 

B5 - Acctanulates and Stores Responses 

J^witcbes - 1, 2, 3, 4, 5 For Internal Branching 

(According to which box student selects) 

♦ *oi?nters - C19 - Used as an Index in a Loop 

Proctor Actions - Press Spare Bar either once or twice 

Print Out - Student's 100 Responses, Students Name 

Buffer - B3 - A dt temporary hold for boxes on screen 

when student is actually taking the last 
practice exercise at the beginning of 
this testing. 
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Tennessee Self Concept Documentation (Continued) 
Course Description; 

6100C-001 begins with an audio <i*^scription of the test. 
The light boxiss and the light pen are then explained. Sev- 
eral responses are requested of the student to test his un- 
derstanding of the different light hoxes. A sample statement 
is given and the student responds followed by an audio play-* 
back of the student *s response* The test questions or state<^ 
ments are then played with a *'slaopet" statement inserted 
aftes atatditt»at #19 to detdmiind if the student is paying 
attention ox net. 7hi9 BtSitmmafit tiva in the united 
States^* should be ansiror^d* *totall^ tsue"* otherwise the 
proetoy is called. Aftei; Statetsant #99 tha student is al-> 
lowed a short break. There ara 100 atatementa that are re- 
corded <the response to the sleeper fltateinent is not recorded. 



BEST COPY mium 
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PROGRAMMING FLOWCHART 



^ START ^ 



DESCRIBE 
TEST 



ORIENT 
STUDENT 
:0 BOXES 



1 



GIVE A 
SAMPLE 
QUESTION 



© 




CWG3 MACRO 



AUP $01 

Epp 

NX 
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Appe ndix E. Data C olumns NoGdod 

A. Student Number 

B. Program 

C. Group 

D. Self Concept 

E. Pre- test 

F. Post Test 

G. Gains 

H. Needed for Mastery 

I. % Achievement 
.1 . Total Ti ialr. 

K. % Gained per Trial 
L. Trials per gain 
M. Total Time 

N. Time per Trial (minutes, tenths) 

O. Trials per Minute 

P. Time per Achievement 

0. Total Errors 

R. Error rate per trial 

Errors for 1st r>0 Trials 
T. Errors for ?nd I'.O Trials 
U. Errors for 3rd 50 Trials 
V. Errors for 4th 50 Trials 
W. Errors for 5th 50 Trials 
X. Errors for 6th 50 Trials 
Y. Time 1st 50 Trials 
Z. Time ?nd 50 Trials 

/.a. Time ^rd Trials 

:',b. Time 4th 50 Trials 

::c. Time 5t}i 50 Trials 

2d. Time 6th 50 Trials 



INFORMATION NEEDED 179 

1. Total correlational matrix (C to R) 

2. Means and Sd for D-2d 

3. Within column C for each of (1), (2), and (3) means 
and Sd for D through Zd 

4. Median for Column D 

5. For Column C the number above the Median for each of 
(1) , (2) , and (3) and the number below the Median for 
each 

6. For Column C, A correlational matrix of all columns within 
group (1) , (2) , and (3) 

7. Within groups a regression slope for errors and trials; 
errors and achievement, errors and time 

8. For Column D a regression slopes for above average, below 
average on pre- test, post- test, achievement rate 

A variance ration (F) and p 

9. Reinforced Achievement and Self Concept Level 





Achievement 


Self Concept Level 


CR of Difference 



Above Average Below Average p 



Knowledge of Results (Mean Score) 
30% schedule (Mean Score) 
100?" Schedule (Mean Score) 



10. Regression slope for (p) , (Q) , (R) and S 
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d 



X 

•H 

c: 



ERIC 




I 



— 4 — 



-1 



1! 



7^ 



"1 — r- 



I. I 



8 



— r 



V! 



180 



ft 

1 



